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Extra long-playing 


‘Personal’ type RCA radio batteries 


These RCA long-life batteries have completely revolu- 
uonized the design and pertormance ot “personal” type 
They've opened up a brand-new replace- 
ment market tor you that mever before existed. 

new RCA VS216, 
“personal” 


por table radios 


Think of ut . the revolutionary, 
67 'yvolt Battery plays newly designed 
portable radios farce as long as ordinary 67 '4-volt 
batteries. The new, companion RCA VS246 "A 
Battery (size G) provides up to five times the lite of ordinary 


A‘ batteries (size D) 


New “personal” type portable radios designed to use 
one VS216 and two VS246 batteries can play up to 10 
times longer without a battery change than previous models 


using one 67!'y-volt “B" battery and one 1'y-volt “A” bat- 


tery of the ordinary type. This new battery coriplement 
offers savings in battery operating cost of as much as 25%! 
Secret of the longer usetul life of the new RCA VS216 
3” Battery is its use of “crown-type,” alkaline dry cells. 
These cells use their active ingredients more effectively 
than do ordinary cells—resulting in greatly increased 


playing ume. 


The new RCA Victor Super “Personal” radio, mode! 
2B400 series, has been designed to use the new RCA 
“balanced-life” 


these as well as other makes of new 


battery complement. Tens of thousands ot 
“personal” type port 
ables have been sold all over the country, creating a read)- 
made battery replacement business for you. It's alive, real 


and profitable today ... ACT NOW TMK 


RADIO CORPORATION of AMERICA 


RADIO BATTERIES 


HARRISON. HM. J. 
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HOW YOU CAN plan for success IN 


V-ELECTRONICS 


Send today for this free CREI booklet 


You have a greater chance for success if you sin- 
cerely believe that success doesn’t just happen. For 
every man who reaches the top on luck or looks, tens 
of thousands come up the planned way. The planned 
way means outlining your objectives, choosing the 
means of reaching vour objectives, and having a 
burning ambition to succeed. You must plan your 
TV-Electronics career carefully. because these are 
fields where the rewards go to the man with tech- 
nical knowledge. 

When you read CREIDS fae t-packed booklet, called 
“Your Future in the New World of Electronics.” 
you will get a complete picture of the electronics 
industry—-where it is going 


and how you can 20 
forward with it. 


This is a field expanding so rapidly that the most 
optimistic experts fall short in their predictions. 
Consider the 2.980 radio stations and the 111 TV 
stations now operating plus the 2.073 more made 
possible by the FCC “unfreeze.” Consider the 
18.626.8600 TV sets and over 


and 
find 


out! 


At your service is the CRED Placement Bureau 
which finds positions for students and graduates 
Although CREIT does not guarantee jobs, the bureau 


now has more requests for pet 


100,000,000 radios now in op- 
eration. Consider the many posi- 
tions to be filled by these and 
other developments. This year 
CREL is celebrating its 25th An- 
niversary. Since 1927 CREI has 
provided thousands of protes- 
sional radiomen with technical 
educations. During World War 
IH, CRED trained thousands more 


CRE! resident instruction (day or 
night) is offered in Washington, D. C. 


New classes start once a month. 


VETERANS: If you were discharged 
after June 27, 1950 let the new G.I. 
Bill of Rights help you obtain CREI vour knowledge 
resident instruction. 


pon for full information. 


sonnel than it ean fill. Talk to 
men in the field and cheek up 
on CRED Ss high standing in elee 
tronics instruction. Determine 
for yourself right now that your 
earnings are going to rise with 
and that you 
Check the cov- will rise with this booming in 
dustry. All this CREI offers vou 


provided vou sincerely want to 


for the Armed Services. Lead- 

ing firms now use CREIT courses for group training 
in electronics at company expense, among them are 
United Air Lines, Canadian Broadeasting Corpora- 
tion. Trans-Canada Airlines, Sears Roebuck & Co., 
Bendix Products Pivision All-American Cables and 
Radio, Inc.. and RCA-Vietor Division and Machlett 


Laboratories 


CREI courses are prepared by recognized experts, 
in a practical, easily-understood manner. You get 
up-to-date study materials; your work is under the 
personal supervision of a CRET Staff Instructor who 
knows and teaches you what industry needs. You 
choose your own hours of study at home. Upon com- 
pletion you join the many CREI graduates who 
have found their diplomas kevs-to-suc cess in Radio. 
TV and Electronics. CRED alumni hold many top 
positions in America’s leading firms. 


RADIO-ELECTRONICS published t by Ger ack ati Inc 
at the Post Office at Philadelphia, Pa. under the Act of Maret * Copyrig 


POSTMASTER: If undeliverable send form 3578 to: Rapio-ELectRonice, 25 West 


at Erte Av st 
19 Gerasback Publicatt Ir 


learn. Fill out the coupon and 
mail it todav. We'll promptly send vou vour free 
copy of “Your Future in the New World of Ele 


tronics.” The rest your tuture Is up to you 


MAIL COUPON FOR FREE BOOKLET 


; CAPITOL RADIO ENGINEERING INSTITUTE | 
Dept. 1412D, 16th & Pork Rd., N.W., Washington 10, D.C 
1 Send booklet “Your Future in the New World of Electronics e 1 
CHECK TV. FM & Advanced AM Servicing Ae 
FIELD OF Practical Television Engineering Engincoring 1 

Greatest {Broadcast Radio Engineering (AM, FM. TV 
g INTEREST Practical Radio Engineering ! 
Check Residence School Catalog Gt intormation 
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RADIO-ELE TRON 


AS A NATIONAL SCHOOLS GRADUATE 
THERE'S A PLACE FOR YOU IN THIS 
EXPANDING INDUSTRY...Never before 


such a demand for you! For never before 
such a growing industry as today’s Televi- 
sion, Radio and other Electronic fields. This 
industry needs you... TODAY... and it 
needs you as a trained man... the kind of 
man you will be as a National Schools 
graduate. So don't wait. Start your Na- 
tional Schools training NOW...and enjoy 
big money, job security, SUCCESS! 


LEARN from EXPERTS! BE A SUCCESSFUL 
MAN YOURSELF! You learn from men who 


are themselves successful Radio, Televi- 
sion and Electronics technicians. You learn 
the practical way ...by doing... with equip- 
ment we send you. And you advance quickly, 
step by step. Get ALL the facts from FREE 
book and sample lesson. Mail coupon be- 
low NOW. Absolutely no obligation. 


All yours at 
no extra cost! 


TELEVISION 
ELECTRONICS 


You can qualify FAST for these 
ig-pay jobs...plus many more 


Radio Station Technician - Your own Sales and Service Shop - District Service 
Manager - Inspector Technician - Aircraft Radio Inspector - Special Govt. 
Positions + Service Specialist - Sound Truck Operator - and many others? 


ONLY NATIONAL SCHOOLS 
GIVES YOU THIS PROFESSIONAL 
MULTI-TESTER 


Ready to use. 
Easy to 
operate. Light 
enough to 
carry on 
service calls, 
DRAFT AGE? Nationa! Schools 
training helps you get into special 
service classifications—get higher 
grades, better pay! 


GET YOUR TRAINING FROM 


THE RADIO-TV CAPITAL OF 


THE WORLD 
Let Na- 
tional 
i 


dent technical trade school 
for nearly 50 years-train you 
at home for today’s unlimited 
opportunities in Radio-TV. 


NATIONAL SCHOOLS 


F) Los Angeles, Calif. - Est. 1905 - In Canada: 193 Hastings St., Vancouver, B.C. 


NATIONAL SCHOOLS, Dept. RG-122 
4000 South Figueroa Street 

Los Angeles 37, California 

Send me FREE book * ‘My Future in Radio-Television 
and Electronics. 
derstand no salesman will call on me and that there 
is no obligation. 


YOU GET ALL 
THE PARTS 
INCLUDING 
TUBES for this 
superheter- t 
odyne 
receiver... i 
and lots of 
other equip- i 
— 
§  avpress 


CITY 


JUST MAIL 

COUPON! 
NATIONAL SCHOOLS GRADUATES IN 
BIG DEMAND. You'll find National 
Schools graduates in good jobs every- 


where 
Schools trains you for. Such ce 
ticket to success... your key to the 
happiness you've always wanted 
up to you. Mail coupon NOW! 


For these are the jobs Natior 


al 


mple te 
shop-method home training can be y« 


job 
It’s 


FRIENDLY GUIDANCE AS STUDENT AND 


GRADUATE. Our special Welfare 
partment is constantly at your 


De- 


service, 


Helps you with your technical and per- 
sonal problems. Gives you the benefit 
of its wide industry contacts and expe- 
rience in helping you after graduation. 
Write National Schools, 4000 South 
Figueroa St., Los Angeles 37, California, 


APPROVED FOR 
G. 1. TRAINING 


Mail in envelope 
or paste on 
postal card 


Also a FREE sample lesson. I un- 


ZONE STATE 


(.] VETS! Check here if you are a veteran 
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EARN MORE MONEY AS AN EXPERT 
_ LEARN ALL PHASES - EARN WHILE YOU LEARN 
= = 
Tt 
— 
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.+- IF you want positive proof of the finest, 
all-channel UHF antenna... 


At Portland, Oregon, where America’s first UHF 
commercial station became air-borne on September 20 
1952, WALSCO UHF antennas were the first to be 
tested and approved...overwhelmingly accepted by the 
najor jobbers in Portland, as well as countle 

dealers and service technicians. Only WALSCO was 
given such endorsement of its Reflecto-Fan and 
Corner Reflector antennas. Under the most strenuous 
field conditions, WALSCO was proven best by 

actual test. This is on-the-spot proof of matchless 
performance in America’s first commercial UHF area 


Just mention our name in Portland. You'll get positive 
assurance that WALSCO UHF antennas are the 

most efficiently designed...and of sturdier construction. 
Unconditionally guaranteed for one full year 


WRITE FOR 
= COMPLETE INFORMATION 


Walter L. Schott Co. 
3225 Exposition Place 
Los Angeles 18, California 


Gentlemen 

Please send me complete technical information 
on the new WALSCO UHF antennas.. Reflecto 
Fan and Corner Reflector 


Name 


Address 


City State 


REFLECTO FAN CORNER REFLECTOR aa 
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Prepare Now. ..in spare time at Home ... for 2 New, 


TELEVISION 


RADIO - ELECTRONICS 


RADIO CHIEF OF ILE DE FRANCE 
FRENCH LUXURY LINER PRAISES D. T. |. 
Radio Chief—Jean Desmas Says: 
“DeForest'’s Training, Inc., of Chicago, 
is known not only throughout Europe, 
but also in many parts of the world as 


one of America's finest Television, 
Radio and Electronics training centers." 


JACK DEMPSEY 
Former World's Heavyweight Champion 
TELLS WHY HE’S PROUD 


T 
D. T. i. 


Prepare Ath Home Or In Our | Chicago Eakesaleer! 
See for yourself how readily you may prepare at home, or in ovr modern Chicage 
laboratories, for a better job or business of your own in one of America’s fastest- 


@ | hove been greatly impressed with 
wonderful spirit of friendliness and sin 
cere determination to help its students 
make good in Television Radio- Electronics 

@ | admire its remarkable 20 year record of 
helping men build brighter futures 


growing fields—TELEVISION-RADIO-ELECTRONICS. 

If you train at home you get (1) the use of a 16-mm. movie projector and 16 reels 
of animated movies to help you learn important points faster... easier, (2) mod- 
ern lessons and (3) sixteen shipments of electronic parts enabling you te get 
valuable practical experience from over 300 projects—inciuding buliding and 
keeping the electronic equipment shown below. And upon completing training, 


you have the optional privilege of building and keeping a big 17-INCH TV set at 


@i also admire the business policy of its 
moderate added cost. Get the full story. Mail coupon today! 


monagement and the thoroughness of its 


large faculty of instructors 

@ Never have | heord young men praise a 
school as enthusiastically as do the stu- 
dents and graduotes of D.T.1. They ore its 
best boosters 


LAUD D. Tf. 
HOME MOVIES 
IN CONGRESS 


D.T.1.'s remarkable 
home training bene- 
fit of visual training 
MOVIES hos been praised from the floor of 
the House of Representatives in Washington, 
D. C. and recorded in The Congressional Record. 


HOME MOVIES 


MAIL COUPON TODAY! 
DE FOREST'S TRAINING, INC. 


2533 N. Ashland Ave., Chicago 14, Ill. 


mation we have for you should prove 

very helpful. Mail coupon today. 
5 eee 1 would like your Opportunity News Bulletin showing 89 
Ways to Earn Money in Television-Radic-Electronics''; also, 
the folder showing how | may prepore to get started in this 
thrilling field. 


De FOREST'S TRAINING, INC. 


AFFILIATED WITH Address ‘ Apt. 


De VRY Jechkaical INSTITUTE 
CHICAGO 14, ILLINOIS 
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CADMIUM SULPHIDE CRYS 
TALS oof germanium, 


“CINERAMA" MOTION-PICTURE 


n New Yor Cit create 


a 
an Installing the multi-channel sound system for the first public showing of Cinerama, 
oum 
we pire ‘ tors fla n 
wppir wes wh ht almost the object An extra ound track carries JAPAN BARS ULS TAPE re 
f n, wiving the viewer a the combined effects of all the others In patent dispute okyo Tsushin hoyyo 
wtua part patio in the as a protection against breakdown tn (Tokyo Communications Ir 
5 i ‘ five peaker vaten any part of the complex sound Vstem obtained a court order halt 
the width of the panoram The photograpt how part of the port, e, or sale of Ame 
a | fed epurate ind ti-channe nd tallation. Show corder claiming: it Japar 
we the appare ource of nes of ¢ have beer cheduled issued in i 
' it the pesition of the for othe the n the near future 
MERLIN H. AYLESWORTH, 
president of NBC, died Septen 
in New York City at the a fee. An 
TV offers the most attorne and outstanding 
complete line posmble for universal ecutive Mr Ay vi { 
replacement plus exact replacements re ler of it 
where required Anew Ment TV 126, ar Vas large re 
Keplacement Guide No. the deve mie f 
inclucing universal components and ed rams, nat 
exact replacements for over GO00 roadca wv. and ‘ { 
models aod chasms — can be obtained R Ra n Ne ‘ 
from your Jobber or by writing ‘> ast cente I ving 


MERIT AND TRANSFORMER CORP, fr NBC in 1956, Mr. A 
Clark Street, Chicago came ler and 


Merit IF RF Coils include a complete line of TY replacements. 


ad 


S FIRST TV 


tra nitter ar 


VENEZUELA’ 


New in the Merit line of practical 
recommendations ts the Model 
TORORMER for exact 
replacement in RO 4 Hoffman and 


i 


Hallicrafters, Designed for picture 


tubes 21° and up 


Z dl The Radio Month 
4 have sight times th K< 
: board of RKO, and later 
Scripps-Howard newspape hain a 
of utilitv. executive re ‘ 
or receiver bins iid D 
AS J fe, and power ere 
é the capital, Is expected the alr A 
n December. The govet t-operated 
tat ng ROA « ent t 
RADIO-ELECTRONICS 


WE GUARANTEE 


TO TRAIN AND COACH YOU AT HOME 
IN SPARE TIME UNTIL YOU GET 


Ours is the only home 
study course which 
supplies FCC-type ex 
eminations with all 


If you have had any practical experience—Amateur, | j...ons and final tests 
Army, Navy, radio repair, or experimenting. 


| — TELLS HOW — 


OUR AMAZINGLY EFFECTIVE JOB-FINDING 
SERVICE HELPS CIRE STUDENTS GET BET- 
JOBS. HERE ARE JUST A FEW RECENT /MESE TO, 

EXAMPLES OF JOB-FINDING RESULTS: vi 


GETS CIVIL SERVICE JOB 


GETS STATE POLICE JOB 


These are just a few of the examples of the 

hat come to our of 

radioman filled cach af 
n you 


GETS BROADCAST JOB 


GETS AIRLINES JOB 


HERE'S PROOF FCC LICENSES ARE OFTEN SECURED 
IN A FEW HOURS OF STUDY WITH OUR COACHING 


AT HOME IN SPARE TIME: 
Name ond Address License Lessons Jd 
Lee Worthy. 16 4 MAIL COUPON NOW 


leveland Institute of Radio Electronics 


Clifford E. Vogt, c 
- Ist Phone 20 Desk RE-47—4900 Euclid Bidg., Cleveland 3, Ohic 
N Ist Phone 38 They 
S/Sqt. Ben H. Dovis, d 


Ist Phone 28 
Albert Schoell, ; 
A 2nd Phone 23 H 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


Corl E. Smith, E.E., Consulting Engineer, President 
Desk RE-47, 4900 Euclid Bidg., Cleveland 3, Ohio H Paste 
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1902-1952 


ELECTRICAL AND ELECTRONIC 


WIRES AND CABLES 
—For the Automotive, Appliance, Motor, 
Radio, and Television Industries 


Belden Manufacturing Company 
Chicago 80, Illinois 


RADIO-ELECTRONICS 


den). 

| 
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THE ONLY COMPLETE CATALOG FOR EVERYTHING IN 
TELEVISION, RADIO AND INDUSTRIAL ELECTRONICS 


ALLIED 


236-PAGE CATALOG 


Here’s the one authoritative, 
complete Buying Guide to Everything 

in Electronics—packed with the world’s largest 
selections of quality equipment at lowest, money- 
saving prices. See the latest in TV, AM and FM 
receivers; High-Fidelity Custom Sound components; 
latest P.A. Systems and accessories; recorders; 
Amateur receivers, transmitters and station gear; 
specialized industrial electronic equipment; test 
instruments; builders’ kits; huge listings of 
parts, tubes, tools, books—the world’s 

most complete stocks of quality equipment. 

ALLIED gives you every buying advantage: 
speedy delivery, expert personal help, lowest 
prices, liberal time payment terms, assured 
satisfaction. Get the latest 1953 ALLIED Catalog. 
Keep it handy—and save time and money. 

Send for your FREE copy today! 


EVERYTHING IN ELECTRONICS 


ALLIED 
World's Largest Radio Supply Ho 


Send Today for Radio's 
Leading Buying Guide 


ALLIED RADIO CORP., Dept. 2-M-2 

EASY-PAY TERMS TV & Hi-Fi SPECIALISTS 4 833 W. Jackson Bivd., Chicago 7, Illinois : 

Take advantage of ALLIED'S To keep up with develop- ! ‘ 

liberal Easy Payment Plan— ments in TV ond High-Fidelity, § [] Send FREE 236-Page 1953 ALLIED Catalog : 

Radio's best terms—only look to ALLIED! Count on us 4 : 

10% down, 12 months to forall the latestreleasesand 4 

pay—no interest if you poy largest stocks of equipment 4 — = 

in 60 days. Available on in these important fields. If 5 ' 

Hi-Fi and P.A. units, record- it's anything in Television or 4 Address____ H 

ers, TV chassis, test instru- High-Fidelity equipment— 4 H 

ments, Amateur gear, etc. we have it in stock! : : 
City Zone State 
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Kishin 

fo MOLDED TUBULAR 7 DRY ELECTROLYTIC 
CAPACITOR 4 CAPACITOR 


for sure television capacitor replacements 


When you replace television capacitors you want to know that your 
replacements won't) cause “headaches’’ unnecessary call-backs 
because of premature failure. You can be sure that these Sangamo 
. TV replacements will live up to their reputation. Used as original 
equipment, they're “tops” for dependable replacements 
THE REDOSKIN is a molded paper tubular, especially adapted to tele- 
vision. It’s easy to work with the leads are securely imbedded in a 
hard plastic case and have been especially designed to resist breakage 
The REDSKIN is strong and it’s dependable at 85° C, even under 
extreme humidity 
THE CHIEFTAIN is a dry electrolytic that fits anywhere! Tiny, but ‘AS 
durable, it is ideal for application in tight spots beneath a chassis. Bare 
tinned-copper wire leads make it easy to mount. Maintains uniform 
capacity when subjected to high ripple currents at 85° C 4 
REMEMBER .. . these are only two of a complete line of mica, paper and 
electrolytic capacitors that will take care of practically any replacement 


requirement in the radio and television field. 


PAPER -MICA-SILVER ELECTROLYTIC 
CAPACITORS 


SANGAMO ELECTRIC COMPANY 


MARION, ILLINOIS 


RADIO-ELECTRONICS 
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9 and 10 ELEMENT YAGIS 


Af FASS 
No 5825-5805 Me ores 


Single 5-Elemént 
Som over a tuned folded dipole tested and attested @ by the Hozeline 
Corporation, leading electrom< research laborater 


Single JFD 10-Element High: Band BALINE 


20 


Chennels List Price 
10¥13 $13.85 
Single FO 10- Element | Low (Gand BALINE Yagis 
Chennels ist Price 
2 
lov3! $31.85 
4 10Y4 $28.45 
4 and § 10Y4s $33.90 
1oYs 28.45 
10Y6 25.70 
ached JFD 10-Element BALINE Yagis 
Channels Models List Price 
10Y2S; 
3 10Y3S! $63.70 
4 $56.90 
4 and 5 1OY45S 67.80 
5 1OYSS 56.90 
4 $51.40 
? 1OY7S-10Y135 $27.70 


taciode JFD Baline Matching Transformers at No Extra Charge 
Single JFD 5-Element High-Band BALINE Yagis 


7.13 307-8013 
7 and 9 587 10. 73 
Single JFD 5-Element Low. BAL 
Chennels List Price 
| 
$17.60 
3 $83) 
‘ 584 $16.65 
4 and 58 $22.05 
$85 $16.65 
é $15.85 
Stacked JFO 5-Element BALINE Yagis 
Channels Models List Price 
2 +” 5825 
363s! $35.20 
4 on 
ess $33.30 
586 $31.70 
7 373. 3813s $15.00 
7 587 $21.50 


Baline Transtormers at No Extra Charge 


JETENNA 


~~ no other fan conical assembles 

so fast, performs so well! 

with 1° seamless olum square ssarm and seam 
minum elements reinforced with heat-treated clyminum 
No JeT160 Single Bay Upto 8.8 db" $12.50 Lis! 
No JeT161 2 Boy Up to 12.5 db” $26.40 List 
No JeT164 Boy __Upto} $56.80 List 


No JeT661 Boy p10 12.5 db° $20.70 List 
No JeT664 4 Boy pto1$.$db° $45.40 List 
“Performance tested ond hgures 
litle Neck, N.Y. World Famous 


by the Hareltine Corporation 
earch Laberotory 


JFO MFG. CO. BROOKLYN 4, N. Y BENSONHURST 6-9200 


World's Largest Manufacturer of 
. TV Antennas and Accessories 
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VITAL BOOKS 


FOR THE | \ 


Servicing TV in the Customer's Home” 


“Making Money in TV Servicing” 


Serv 


pages 
“Television Antennos” New 2nd Edition 
ote treat t of Vr 


' \ 
TAG $200 
“Television Tube Locetion Guides" 
| 
t \ Help» 
tthe 
' 
\ 
\ 
thoes $200 
voi 20 
on 164.2 $200 
vor net in V 
on TOL) $1.50 
Phototact Television Course 
— 
Mt ' 
Www $3.00 
HOWARD W. SAMS & CO., INC. 


¢ fer? y rf ts Jobber today. or 


rd W. Soms & ¢ Inc 
22 Fast 46th Street, Indianapolis Ind 
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NEW LEAD-IN FOR H.F.-TV 


‘tallations, developed ntly by RC. \ 


and knseonds. nha nique construction 
that vives it low ‘ and high re 
tance te athering and abrasior 


Each Copperweld conductor floats on a 
piral polyethylene thread inside a 


eeve of the same material. The sleeves 


ar ! ti and ‘ or t point 
t th ot and with bo 

ed in th rner f the rectangular 
outer jacke Known as AT\ O, the 
e is ! nel ea inch 
Kk, has a characterist nedance of 
0 ohms, with losse f 6 db per 100 
eet t HOO me ur 5.1 db per 100 feet 
at mc 


ELECTRONIC INSTRUMENTS 


medical research and therapy, and 
pment nthe ise of variou 

of energy m medicine 

to be discussed by leading cen 

neer and physicians at the 

imnual Conference on Ele« 


Instrumentation and Nucleonies 
in Medicine The conference was to 
meet November 24 and 25, at the Hotel 


Ne Yorker in New York City 


RECTANGULAR ruses now make 
up ot it TV kine 


com a vding to the report of the 
Radio-Teles Manufacturers Asso 
ation for A t, 1952. Tubes 18 
inehe ind rm of the 
total, a e 16 inche 
or aryer 
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Science Division of the AIEE 


A COMPUTER CONFERENCE 
ored jointly by the AITEE, IRE, and 
ACM (Association for Computing Ma 

December 10, 11, 
ind 12, at the Park Sheraton Hotel in 
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ELECTRONIC SCALES. 
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AL MORE TV SET OWNERS 
) | ENJOY BETTER TELEVISION 
\ _ with B-T UNIT SYSTEMS 


The B-T UNIT SYSTEM was designed expressly for the 
Service-Technician to help him meet the various 
problems which arise in his work. The B-T UNITS are 
intended for use wherever the Technician finds any 


TECHNICIANS are using the one or all of the following requirements to exist: 
Amplifying Weak Signals . . . Handling Multi-direc- 


tems for VHF and UHF, for 
1 Set or for 2000, and with- 
out outside engineering bution from a Single or Multiple Antenna Installation. 
assistance. And today hun- 
dreds of thousands of set 
owners enjoy the benefits of 
Better Television 


tional Signals without a Rotator . . . Multi-set Distri- 


(See Typical Applications) 


B-T UNITS include: The B-T UNIT SYSTEM is the result of exhaustive 
MIXER smmurien study projects conducted by Blonder-Tongue Labo- 
\e Bene Chemis ond ratories, whose research facilities are entirely and 
aissanieee continuously devoted to Better Television. All B-T 
es $19.50- UNITS are broad band, and require no channel 
© tuning or band-switching. 
1 TYPICAL APPLICATIONS 
DISTRIBUTION 
MA-4 Y : 
FOR All Channel | Each Feeds | Each Feeds 
tion 8 Sete $87.50 Channel Strips | Line Amplifier| 8 Sets | 2 Sets 
WEAK SIGNALS or 
MULTI-SET 
DISTRIBUTION 
DISTRIBUTION MULTI-ANTENNA 
AMPLIFIER DA-2 INSTALLATIONS 
> Distriby- 


NOTE: These Units may be used alone or in any number of combine- 
tions. See Your Distributor, or Write to B-T Service Department for full 
specifications of B-T Units and Accessories. 


| Stondard RTMA Warranties Apply 


-BLONDER-TONGUE LABORA 


COMMERCIAL 
ANTENSIFIER CA-1 


All Channel 
Line Amplifier— 
Web $77.50 
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A brand new tube — Ravtheon makes only new 
tubes of finest quality. Raytheon Picture Tubes have 
new glass, new guns, new screens. 


Top qualit Raytheon Picture Tubes are the pre- 
cision products of a mulu-million dollar concern that 
has specialized in the design, development and man- 
ufacture of only top quality electron tubes for more 
than 26 years. During all this time RAYTHEON has 
never compromised with quality. 


A thoroughly tested tube — Raytheon Picture Tubes 
and their components are 
given 101 rigid quality tests 
and checks to insure electrical 

and mechanical perfection. 


Right for Sight 


An established brand name — Raytheon Picture 


Tubes don't need to be “sold” to your customers — 


thanks to Raytheon’s national advertising and repu- 
tation for making only the finest quality tubes. 


Service — Raytheon Picture Tubes are readily available 
through your Raytheon Tube Distributor. 


A l-yeor warranty — Raytheon Picture Tubes are 
guaranteed for 1 year from date of installation — a 
warranty backed by Raytheon — one of America’s 
leading tube manufacturers. 


Satisfled customers — Raytheon Picture Tubes will 
give your customers the finest picture, the finest per- 
formance possible. They'll build your reputation as a 
competent and thoroughly dependable Service Dealer 
— put you in line for repeat business and the business 
of your customers’ friends. 


More profit! — You'll save time on replacement jobs 
when you use Raytheon Picture Tubes because you 
work with complete con- 
fidence that their quality is 
uniform and will complement 
your skills. Saving time means 
more profit for you. 
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to prepare for a good job or a business 
of your own in TY SERVICING 


There are today more good jobs open 
in TV Servicing than there are trained and 
experienced men to till them. Yes, thousands 
ot opportunities exist now tor good-pay jobs 
offering employment security for vears and 
Thousands of TV Servicing 
Do you want one 


vears to come 


jobs are going begging 


Within 

be telecast 
now on the 
Nearly one 


the prese 


afew vears over 1000 TV stations will 


g compared with 108 TV stations 


of all families within 


1\ 


areas do not yet own TV 


@ No one yet knows how great the industrial 
TV market will be 


RCA Institutes Home Study Course prepares 
you for a Career in TV Servicing 


The addition of the RCA Institutes TV 
Service Training to your present radi 
electronics experience will qualify you to 
step out and grasp the golden opportunitic 
that now exist in televisior America’s tast 


est growing industry 


Learn at home — in your 


you study the practical how-fto-do-it tech 


niques with how-it-works information. Ea 

to-read and easy-to-understand lessons under 
the supervision of RCA engineers and ex 
perienced instructors quickly train you t 
quality for the many good jobs now waiting 
for trained TV servicemen. Don't pa { 


this lifetime opportunity for financial security 
and a bright future in TV. Learn TV Ser 
ingtromRCA 


television and electronic devel 


proncers and leaders in radio 


Send for FREE BOOKLET 


Mail the coupon—today. Get complete information on the 
RCA INSTITUTES Home Study Course in Television Servicing. 


Booklet gives you a general outline of the course by units 
See how this practical home study course trains you quickly, 
easily. Mail coupon in envelope or paste on postal card 


of them @ The new tr continental video network 
Experts agree, that because of the critical Plus Dette d more inter S programs 
shortage of trained and experienced TV Serv TV w 
of the industry, no vocational field today “eta screens to buy newer model 
otlers more opportunities than TV Servicing receiver 
The Big New Industry © The 
with a Great Future ind imp 1 receptio ¢ of current re 
ee c c tt FECCIVE talled 
Television is just in the beginning stages of ind serviced ¢ fringe are of present 
its big industrial boom. Look at these amaz Au 
ing facts 
e| € ECC proposal, ov 70 per cent 
@ Lifting the freeze on new TV stations wi ot inities will be served by UHE 
ope new TV areas aed prove ex ively. This mea 1\ we 
the coverage of exist vill know UHE rece before the 
be an enormous dem CHE stations in their area pened 
* * 
RCA Institutes conducts a resident schoc 1 N 
York City offering day and eve g cour Ra ) 
ing, Radio Cod Radio Opera 
casting, Advanced Technolo Wer 
* * 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 
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RCA INSTITUTES, INC., Home Study Department RE- 1252 
350 West Fourth Street, New York 14, N. Y. 


Without obligation « 
booklet “RCA INST 
TELEVISION SERVICING 
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BAROMETER of the PARTS INDUSTRY _| 


During October, 66 of the leading 400 manufacturers of radio 
Vision-electronic parts and equipment made change in their line de tua 
there was an incr ein “change activit as compared to Sseptemb« 

In price rev ns by the number of manufacturers and products affected, the 
following n ary istrates the comparative trend for the mont} of 
September and Octobe 

No. of Manufacturers No. of Products 


September October 
Increased prices 


Decreased prices 


For a summary of 


active product categories, see 


Decreased 


Septem ber October 
Increased prices 
Decreased prices 


the 


ontinued 


New 
Products 


trices Prices ducts 
Product Group 
No of No. of No. of o. of No. of No. of N of No. of 
Products Mfes. Products Mfrs. Products Mfrs. Products 
Antennas & Access ‘ “e i 
Capacitors 
Controls & Kesistors 
Seund & Audio Prod 
Test Equipment 
Transformers 42° 
Tubes 45° 
Wire & Cable . ° 
Comment al 
Thia d the @ of United ¢ Publiahers 
Yo publish RAD MASTER, 


Merchandising and Promotion 


The Walter L. Sehott Los An- 


wrele offering a new metal storage 
tray to service technicians who purchase 
Walsco “50-Line” packages through dis 
tributors. The tray holds up to 20 sliding 
lid plastic container which are labeled 
for the hardware items they hold 

The General Electric Tube Depart- 
ment launched what it believes to be the 
first program of it nd in making co 
perative board advertising aval 
able to TV service technicians through 
G-E tube distribute Early reports 
indicate that the ur Ss meeting with 
marked 

(lease tu age ) 


(Above)—Walseo °50-Line” 
assortment storagetray 
billboard sign aids 


hardware 
(Below) G-E 
local technicians 


CB 
ALINEDINST 
YORK. PA 


PHONE 82-967 


| Radio Business 
ee 
| 
| Wakes 
Pun ‘Tube: 
ppend::. 
bu can 
reputaiion 
| in Tung-Soi. 
TUNG-SOL ELECTRIC INC, Nework 4,.N. J. 
Sales Offices: Atlanta + Chicago Culver City 
Dollies Denver + Detroit + Newark 
Tung-Sol makes All-Glass Sealed Beam Lamps, 4 
Miniature Lomps, Signal Floshers, Picture Tubes, +t 
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PERFORMANCE 


HERE’S THE . LIFE TEST MAGNETIC TUBES Test No. 1.5526 
FULL REPORT! Engineer ASM. 
Shee 4 Mfr. Tubes Tested Tubes Failed Point Quality 

Fi A 8 3 76 

B 8 a 79 

Cc 8 6 62 

D 8 4 74 

E 8 4 67 

F 8 5 42 

G 8 4 52 

H 8 5 30 

SYLVANIA 8 0 93 


Exhaustive tests by United States Testing Company prove Sylvania 


Picture Tubes out-last, out-perform all others tested! HERE ARE 


THE 
CONCLUSIONS! 


@ Hour after hour for over 1,400 consecu- opinion, that the averaged overall quali- 
tive hours, Sylvania Picture tubes were _ ties measured on the Sylvania Tubes were 
tested side by side with tubes of 8 other — superior to the averages of the other 
manufacturers. The chart at right tellsthe brands tested.”® 


remarkable performance record. Note that. * United States Testing Company, Inc., Test No. E-5526 

only Sylvania Picture tubes showed no 

failures. Here’s the conclusion of the U. S. We'll be glad to send you full details of this 

Testing Company Report: “On the basis report. Send your request to Sylvania Elec- 
f; itimate Life Test Evaluati f th tric Products Inc., Department K-27 12, 1740 

of anu imate Life Test Evaluation of the Broadway, New York 19, N. Y. 

eight tubes of each brand tested, it is our 


RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, 
SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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You'll find Sprague Cera-mite disc ceramics in 
Z practically every major TV and radio set on the 
market today! 
There's a good reason for their widespread use: Not 
only are Cera-mites dependahle—the Cera-mite line is 
complete’ These tiny capacitors are now made in a 
tremendous range of values from 1 to 40,000 mmt 
This means that ove line—the Cera-mite line—will 
handle a// your ceramic replacement problems. 
Write for Bulletin M-479 to Sprague Products Com- 
pany, Sl Marshall St., North Adams, Massachusetts. 


INSIST ON 


Radio Business 


inched a Christma 


guns are being shipped t 
in colorful holiday wrapper 
Atlas Sound Corp., Br: 
has developed a new 


ng of its speakers at part 


Hickok Electrical 


sales display as part of it 
Jobber promotion on its 
probes and accessories 


Technical Appliance Corp., Sherbur 


clinics throughout the nat 


22 ; 
zs: ° Weller Electric Corp., Easton, Pa 
\ G has la promotion at 
( DIARY ee? Ban rim the distributor level aimed t apture 
A awe WAPPENS: 
You SKIP LUNCH HAPPY... \AND THIS 15 WHEE 
fect gifts for servicemen, mechani 
stributon 
| Ni Ww 
/ 4 
4 point-of-sale exhibition and merchand : 
instrument Co 
fall dealer 
of radio-T\V 
\\\ nicians and installers throughout the 
\ country in an effort to locate the oldest 
\ \\\ operating Taco TV antenna. One hur 
a fred dollars will be awarded t t 
Ha 4 service technician who cate the ar 
\\ tenna, and a tree new it atior 
\ \ he given to the customer t 
Taco antenna. Complete deta 
\\ DE BY contest, which will end ear r 
\ are available from Taco distr t 
Westinghouse Electric Corp r\ 
Radic Division, conducted a ser 
more than one hundred TV ers 
® early t 
é fall. A demonstration on n actua 
4 chassis, valuable short cuts in trouble 
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AMAZING 


... YOU CAN BECOME A 


ENSED TECHNICIAN 


LICENSED TV MEN MAKE MORE MONEY 


SET-UP YOUR OWN HOME LABORAT 
AT NO EXTRA COST! WITH THE BiG TELEVISION-RADII 
YOU GET A ROUND TRIP TO KITS WE SEND YOU (At No Extra Cost 
NEW YORK city 


YOU BUILD 
AND KEEP © 


tronics 
at modern elec Hadio 
u use v nd 
LEVISION, student-oP New York 
behind the sce nad. And T 
stations u to study frst. rapplies wo ALL HE E 


UNITS 


—INCLUDING BIG SCREEN TV RECEIVER, 


— FEATURES THAT MEAN MORE MONEY For YOU! plus Super-Het Radic Receiver, 
ovsends of new job opportunities will be available 
for you right in your own state, now that the govern- B.F. Signal Generator, Combination 
ment has lifted restrictions on new cations My Voltmeter-Ammeter-Ohmmeter, 
simple, successful methods can PREPARE YOU NOW te 
toke your place in America’s booming TELEVISION C-W Telephone > 
ond Electronics industries ... help you get the success Receiver, AC-DC 4 
ond happiness thet you always wonted out of life. 
You learn the practical, easy way by using actual Power Supply. 
ports and equipment in the 15 big Radio-T a. ' Everything 
send you, including a COMPLETE hy RECEIVER . 
yours to build and keep. Furnished 
My Advanced Training Prepares You For Better Jobs Induding 
Then, after ven 5 finish your training for a position as All Tubes, and 
full-fledged Technician—where you con write TV Tube 
your own _- Ay and choose from dozens of foscinat- Big 
you— —to qualify for even better 
poy in the BETTER JOBS that demand FCC licenses. Advanced FM-TV Training} 
with my... 
RSE fa For Men Who Know Radio} 
HING cou > Prepares Vou For Wigher Day Jobs 4 
FCC COAC FOR vous A Few Month 
prepares YOu AT COMPLETE theory and train- 4 
ce CENSE ° ing course mplete with kits ] 
including large screen TV receiver 5 
> FCC A Coaching C Course Included FREE. 


VETERANS! 


Earn Extra Money in Spare Time 
Make os much os $25.00 o week in your spore time THIS SCHOOL FULLY AP- 


while learning—repair Rodio-TV sets. Ma 


cummings tom the very beginning . .. stort TODAY ERANS UNDER NEW G.I. 
siness. 
FREE EMPLOYMENT ASSISTANCE. My vocational odviser “; Sn BILL! If discharged after 


will show you how you con have @ good-paying wane, SUCCESS June 27, 1950—CHECK 
coreer in the locality of your choice. “ COUPON BELOW! 


| GET MY GRADUATES GOOD PAYING JOBS ' NO SALESMAN WILL CALL! 


As Merchant Ship Radio now hold fine 
I receive $867. Position at 


Mr. Leonard C. Lane. Presiden 
RADIO.-TELEVISION TRAINING ASSN 


me get City, thanks te your ex 1629 Broadway, Radio City Station s 
welaigg Reosenvere New York 19, N. Y Dept. 
tion helped me get for Mail NEW FREE BOOK and SAMPLE 
5 que: ail me your ? and SAMP 

Foes, Jom. Receiver LESSON that will show me how I can make BIG 

American Alstines.™ * and Resto." MONEY in TELEVISION. I understand I am un 
wgene Sas ‘eu! Frank Seiler der no obligation and no salesman will cal! 

Many othgre ec. RCA, COS Symont. Prites. 

and ether leading Name Ase 


RADIO-TELEVISION TRAINING ASSOCIATION — 


City Zo ne _—Stare 


1629 Broadway Radio Cit, Station New 9 
lam interested in: Radio-TV Advanced FM-TV a 
VETERANS: If qualified under new G.I. Bill, check 

here [) 
See 
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makes this amazing offer. 
TV Theory ond Frociice 
- 
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Someone would love 
to give you a WELLER Gun 
Christmas 


mv somenne else would love to get a 
Weller Gun from you! Handy to give—dandy to get— 


Weller Guns delight every hobbyist and 
homecraftsman. Because you can do so many jobs with a 
Weller faster, easier, neater! Drop a hint to your wife 
that you want a Weller Gun. And put Weller Guns 
on your Christmas list, too. You won't have to shop 
| for them; your nearby Radio and Electronic 
{ Parts Distributor has these famous tools. 


= INSTANT HEAT 
means no delay 

| no wasted time 

or current. 


DUAL HEAT 


Switch instantly 


to high or low heot 


fo suit job 


EXCLUSIVE TIP-GRIP 


assures full constant heat 
longer tip life 


DUAL SPOTLIGHTS 


let you see clearly 


even in dark corners 


SHATTER-PROOF HOUSING 
PERFECT BALANCE—LONGER REACH 


LOW-COST, 


REPLACEABLE TIPS 
C Change in just o few moments “a MODELS 


-| The real e from 
JACK-OF-ALL-TRADES 
For fast, easy solderin repairing fur ° 
niture finishes ta ' 


removing oldhordened putty 


WELLER 
ELECTRIC GUN 
Model WD-135 


mending rain spouting 
moking costume jew 
elry —cutting rubber 
and composition floor 


READY PACKAGED FOR CHRISTMAS GIVING 
WELLER Guns come “ready-to-give in colorful 


Christmas gift wrappings. Your nearby Radio and 
Electrome Parts Distributor has them on display 
Visit his store and try the sharpshooting WELLER 
Electric Gun for yourself. You'll find 
it the ideal Christmas gift 
to give or to receive. 


tile dating and re 
grooving avto tires 
5 dozens of other jobs 


828 Packer Street 
Easton, Pa. 


ELECTRIC GUNS Better From Grip to Tip! 


The Finest Soldering Tool for the Finest Craftsmen 


Radio Business 


Merit Coil & Transformer Corp., (} 


cago, announced a new Aut Radio 
Replacement Guide” which include 
i.f.-r.f. coils and transformer 

Channel Master Corp., Ellenville, 
ompleted a full-lengtt ind 
ind color movie on the ibject of TV 
receiving antennas, titled, The An 
tenna is the Payoff.” Ed Thorgerson, 


sports commentator, Is the narrator 
Ward Products Corp., Cleveland, pub 
lished a new booklet, “Ward for You in 
‘2, in presentation of its new Signa 
me TV antennas 
General Electric Tube Department 
announced the names of the three first 


place winners of its recent isiness 
lilding contest for radio and TV serv 
ce technicians. The winners are: Ru 
el J. Cummings, C&W Telev n Serv 
ice, na . Cambridge, Ma Grant 


Maloy, The Harris Co., San Bernardino, 
Calif.; and D. J. Young, Young's Radio 
& Television, Chicago. Each of the top 
winners received a Dodge pane! truck 
One hundred other winners received 
their choice of matched golf clul 
jewelry, or a fishing kit 


New Plants and Expansions 


Sylvania Electric Products ated 
its new Electronics Division headquat 
| ters at Woburn, Mass. The plant 
described as the most modern of it 
type in the world. The company als 
announced that a new plant inder 
construction in Drummondville, Ontar) 
for the manufacture of electron te 
vices for Canadian defense purpose 
ts wholly owned Canadian subsidiary, 
Sylvania Electric, Ltd 
Javex, manufacturer of electronic «ce 
vices, recently moved all its activits 
formerly conducted in Garlatr 
to a newly erected plant on a 2o-a 
site in Redlands, Calif. The company 
also announced the opening of a new 


Midwestern office in Chicago 
Plastic Capacitors, Inc., Chicago, wa 
| formed as a new firm in the electrical, 
electronics, and nuclear fields, with 
Stephen Meskan, formerly with Con 
denser Products Co., as president and 
general manager. 


Business Briefs 

The Audio Fair—West Coast, sched 
uled for February 5 to 7 in Los Angele 
is being planned gil Southern California 
sound equipment manufacturers, re} 
resentatives, and distributor 

RCA Tube Department renewal 

sales manager H. F. Bersche recently 


predicted a renewal market for tubes, 
parts, and test equipment which will 
reach a sales volume of ne bi 1 


dollars by 1955, and more than two 
billion by 1960, 


The RTMA admitted seven new 


members to the lat Daystron 
Electric Corp., Poughkeepsie 

Deleo Radio Division, General Motors 
Corp., Kokomo, Ind Eldico of New 
York, Inc., Douglaston, N. Y.; Investors 
Diversified Services, In Minneapolis 


Johnson Electronics, Orlando, Fla.; Ly 
man Electronic Corp., Springfield 
Mass.; and Rockbar Corp., New York 
City END 
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ALL-VU* antenna. 


Now! Get all 82 channels 


with the 


Today's most advanced 


*All VHF, All UHF 


Featuring: 


@ 2 great antennas in 1 — 


A genuine, high gain Super Fan on VHF, 
and an all-channel Triangular Dipole 
and reflector for peak UHF reception. 


@ Electronic inter-action filter — 


Automatically isolates VHF and UHF bands, 
eliminates inter-action, Ultra Fan operates with 
only a single transmission line to TV set. 


@ “Free space” terminals — 


Channel Master's exclusive UHF “free space” 
terminals prevent accumulation of dirt and 
moisture which gradually reduce picture 
quality in ordinary UHF installations 


@ Famous Channel Master engineering — 


The Ultra Fan is an integrated VHF-UHF 
antenna that give uniformly high gain over 
all TV channels, from 2 through 83. 


HORIZONTAL POLAR PATTERNS 


CHANNEL MASTER CORP. 
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It lit dl faster 
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= 
New wire spring relay er re at 
> oo? metal springs and 70 parts to be 
by means of an electromagnet which responds 
to myh-speed pulses. 
| ) til t up 
— 
tt to direct the next call) Yet even 
too stow for Bell Lab — 
tor cnitists quest ot still — 
| Employing a sound record prec 
4 effect of feway ¢ y lite h 
4 
| | 
| 
\ IMPRO MEG | SERV ; 
f Dyna Fluxmeter. developed by Bell Laboratories, Relay springs as they come trom Wester Clect MEE CREEOVIDES MEMS FOR CREATIVE ‘ 
ficates flux t { tervals of tt molding mact bef being cut apart for use 
Molding technique saves time and money .. . makes 
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When you replace with Astron Capacitors 
you are equaling or bettering original 
equipment — add to this: 

e The service your customer expects 

e The exact performance characteristics 

you demand 

© Reduced call-backs everyone demands 
And you have a few of the reasons why 
Astron Capacitors help “‘serve up satisfaction”’ 
to your customers. Alert jobbers are 
stocking Astron Capacitors— make sure 
you talk to your supplier today — 
or write to us for the name of 
the Astron Distributor nearest you. 
Send for catalog AC-3. 


255 Grant Avenve * E. Newark, N.J. 


DEPEND ON... INSIST ON... ASTRON 


DECEMBER, 1952 


27 3 
~ 
t 2 
: 
© on Service Call 
\ 
: 
a 5 
PORATION 
3 
—— i i 


| Goldber 


ruments 
west Cost- 


e makers 


al 10 EICO FEATURES 


Engineering 
mplified Assemb! 


y and 


chons 
rance 


Styled Appe? 


10. Exclusive Make-Good SCOPE 
6 Quvolity Guarantee 
Refore ¥ pment, be sure ok at 
today 


rrument 
NOW tot 


jam pa ke 
EICO ns 
save 


FOLLOW 


625K TUBE 
ESTER KIT $34.95 
WIRED $49 95 


AMER 
as 
GREATEST 
va N 


ELECTRONIC 

ic INS 

84 Wi TRUMEN 

ithers Street, Brook tiles inc 


2u 
\ 
|_GuarDs CBs 
CENTS TELEVISION PR NDARDS 
- Tes! =< 
KITS-Wired ns 
tory Precis! = 
For Labora okto FICO! 
— 
0 vest 7. Lates! 
‘| 
= 
= u | 


Editorial 29 


Howto Enter the Electronic I ndustry 


Valuable Advice for Electronics Careers by the Government 


By the U. S. Department of Labor 


Engineering jobs are usually tilled by gt tes of recognized I tion to the bas 
ring ed w and th t mea 

school ates a { hene i ict x 
Many nutacturers er graduates ersities which one the training 

t degrees in rad engineer ind seme prefer engineers Ever itis ed assembly Ds Te 


r electror enywineeri Theretore, many electrical engi ‘ 
r physicists with specia t electromics are hired The 


Persons | inning engineering eers st i mplete an eng 
urse at a ool or university eX ‘ rher 
thor nour ersities 1 techr al schools offer 
yo elgineering traimimng can be btained by writing the United pare Ww 


EDITOR'S NOTE 


nan im Apr tions Peres ‘ ) t 
tment of tronics Manufactur 


ng Son The Elec dea 
tronics Industry How Ele d Mace The Liter t Kapil 
| Electronics Workers,” “Wo zy Conditions and Earnings br that it 
Employment Outlook Outlook in Individual Occupations pron 


There are numerous illustrations, charts and statistics; rates To those wh Wish bt 


| vision, etc. In addition there are numerous photographs, all of ’rinting Office, Wast 4 
interest to those who wish to enter the industry wing ay 
| There are also several appendices b tronics has many 1 
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e and personality tests to det 
‘ ‘ 
4 tant t ire recently published by the U.S. Depa 
| Labor, u operation with the Veteran's Administrat 
t | t Occupat ‘ 
a | ‘ 
|| rad 1 re ted (but 
‘ 


30 | Audio 


AUDIO EQUALIZER DESIGN 


Basic circuits 


original sound 


for restoring 


characteristics 


in record-reproducing systems 


MPLIFIES ‘ acter 
' ecording ‘ ‘ ng rve. Practica FY 
‘ re equalizatior irves are based 
‘ ‘ ‘ tuve. aft eq sient t 
‘ ‘ t An octave 
4 t near teepest ‘ with mp 
t fre ener. are ‘ wie-sectior lor f resist 
‘ it ‘ t prevent the ance and capacitance Rach manufac 
tting er he turer ‘ shat he r fers to be the 
bs n strong right an nt of bass 1 tion and high 
t ‘ ‘ at ver boost for the record speed, playing time, 
‘ t er te hie yr ve spacing, and dis« iterial. «The 
ind the anticipated hart on page 42 of March, 1952, Rapto 
fice ELECTRONICS he tyback equa 
T T T TTT 
4. 4+-+44 + ——+— 
bee + 
| | 
+ + + ++ 444444 


| 


—— 


ttt + +44 


30 40 6080100 200 500 IK 2K 5K 


FREQ IN CPS 


Fie equalization curve used 
Vlasback equalizer must have opposite 


bie Ideal equalizer characteristic 


4 $ 
Fig Basie equalizer circuits 
(a) High-end boost. (b) Low-end boost. 


(K=1000) 


in making commercial dise ree 
characteristies for ideal repre 


it n ree ed f t { t 
at rand ree 
These curve ire t the 
he re« ra i haracter t 
Equalize circuit leceptive 
‘ i few ‘ ind a capacito 
tw it even hen pre 
ire used the i ver the 
expected re t and 
on the bye them- 
elve against thi bility witl 
} tscript to the effect that The fore- 
rorng method w provide rough Values 
cf x f any spec 
tion w have t e determir 
In other words This gives you a gen 
eral idea; if you have all the necessary 


test equipment and enoug! 
\ imay eventually gre 
haven't we ist hope for t 


Fortunately, 


0K 15K 


ordings 


nluction. 


patience, 


t. If you 


he hest 


this rather pessimists 


By N. H. CROWHURST 


approach to equalizer desigt t 
innecessary if you under i nd 
the right methods. An equa f nha 


provide a definite boost ( 


the esponse of a circuit etween t 
pecihed frequencies The 

boost or drop may be expressed in de 
bels, or @ a voltage rat (ait it 
“are weneraiuy us d in aud 
Since the two limit frequenci calle 
turnover point are a 
far apart (at least in standard recor 
ing practice) an ideal equalizer w 


characteristi 
2. The response of the circuit (BE) 
perfectly flat ip to the lower turnover 
point «Fo; then it drops 
the desired level (E.) at the high-er 
turnover frequency (F.); then flatter 


out again 


Fig hows two basic resistance 
capacitance equalizer circu The a 
rangement at aiis for high-frequer 

ost; for low-frequency boost. (11 
ductors can be used instead f ipa 
tors with the opposite characteristh 
of course hut capacitors are penera 
ised because they are free trom ? 
pickup troubles, and are 
ess expensive than inductor This a 
ticle will deal only with capacitor type 
ey wer 

Both circuits are essentially voltage 
dividers. In a the top re tive element 
(R1) is short-circuited at the highest 
frequencies by capacitor ¢ In b the 
lower resistor (R2) is ope ircuited 
at low frequencies by the capacit ‘ 

Iw ! stake are " 
dealing with these circuit 

1. It is assumed that t | ‘ 

i stey vith a slope ¢ 1 er 
octave { e Fig. 2), and that the t ' 
over trequencle “are exact at 
posite ends f the te The act 
Are iInvariaDly it thar 
and the turnover points ar never eX 
actly at the ends 

2. The effects of the input ar it} 
impedances in the circuit where the 
equalizer is connected are neglected 


The most important actua haracts 


ics of each circuit can be found 

checking its response at three frequer 
cies. Two of these are the turnover fre 
quencies F. and F_; the third (F,) is the 
midfrequency F x F 


F. is useful because the actual response 


gyeometri 


curve has its steepest slope at this point 
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curve showing the VALUES OF FREQ RATIO Fo/F| 

t TTT 

l 


difference in response between the 


Ss 


turnover frequencies F, and F_; curve 
D) gives the marimum slope in db pet 


wost circu Fig. 3-a) it can be applied 30 
t as well to ba cost equalizer LOT 
Fig bit mply versing the curve se Wi ENO ROLLOFF 
t icha he i 
25 F, \0 ENO TURNOVER 
The straight line A give w 
etween the over-all heig } e} =z 20 PEA 
{ ra Ri or th ratio i 
‘ 1 reference frequ t F. and 
vhicl in (1+RI R2). Curve 
B show yon h the response a 
t nove frequencies F. and F. depart 4 15 
fr r neare evel por r f the 
ver-all response curve; for big step 2 
th very nearly 3 db. ¢ 


tave (at the midfrequency F.) 


Some typical solutions based on the 


sxe of this chart are shown in Fig. 5 5 mm naaal 
In Fig. 5-a, for an over-all step height Bm 
f 3 db turnover frequencies have 4 


> the 
a ratio 1.4 1 (half an octave). The maxi Tit 
mum slope is about n 7 


here is only about 0.5 db difference in 0 1 23945680 2 30 
of 125 db betwoon cach of the torn VALUES OF RATIO RI/R2 | 


octave the maximum lope L.25DB 308 


eve etween | ind F s neat 2d A 4 


tave 4 


Terminal impedances b 


If an equalizer designed according 


2DBPER OCTAVE 


w 
ir edar cr 
ha ir t 
ge. | 


Fig. (above right)—Generalized equal 7 

ization curve (insert), and chart for 

finding essential characteristics with 

actual circuit combinations. is the 4 


over-all height of the step: “B" is the 

height of the roll-off at each end of the 

step; “C" shows the net boost (or drop) L Tilt 

hetween the turnover frequencies F and F 


tes 


fF; and “DP” gives the maximum slope 
at the midfrequency point 


Fig. 5 (below right)—Typical curves 5 FREQ 


derived from Fig. 1. See text for method 


Fo 
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| 
+ + $+ + rit u 
evel betwee 
of 1.25 
equeney and affe anes 
an 


‘ ‘ ed he te ur 

Fig. t it of Fig 

a fed t e these irce and 

t The vy-end 

jue akings the 

‘ n ‘ Ri But th 

‘ wore tance in the loop (R,) 

RY in seri with the paralle 

‘ fj ithe piate re tance 

\ and the load resistance R, (Fig 

‘ ) \ far as frequency diserimina 

t erned, BR the equivalent 

n Fig a. The hich-frequency 

fk found by making the 

reacta ‘ { equal to the paratiel 

ition of RI and R, (Fig. 6-c) 

inf actice tw niy be nece ary to 

find one of these frequencie F. is the 


easiest to calculate and Fig 4 give 


thie her eiat 

\ ‘ arripele «that Roi 1.5 
meyohn 0,000 ohms, and R2 
10.000 A high-frequenecy-boost 

fh dbo required, starting at 

‘ frequency turnover of 2,000 cycle 
K nm pauraile with R, gives about 
net plate ircult’ resistance, 
this added to 470,000 ohms (R2) gives 
“ hn for R 4 15-db boost cal 


atio RI R, of 4.6 (curve A in Fig 
> » that RI works out to about 3.5 


\ standard value of 3.5 meg 
he vould be e enough. The cir 
ut ow how a boost of 2.0 db Ceurve 
Hin Fig 4), when ©, has a reactance 
negohn at eveles (lo wut) 
N the impedance of 


V2 enters the picture. If the input ca 
pacitance ¢¢ is VO unt, the total at 
tenuation will be 6 db more than antici 


and ¢ form a 2-to-l 


spacitive voltage divider at the highest 
requencte ng «a smaller value for 
hv will reduce the effect of C,. With R 
im ’ Ri then werks out to 1.75 
hn istandard value Ls meg 
( vould then be 50 jut for a 
( V-fTrequency turnover 
WW ( equal to 25 wuf, the added loss 
Ir ensing the over-all height of the 
‘ ffxet thi till further 
ng figure f 20 db, the ratio 
‘ bee RI works out to 
st) ‘ it meyohn which 
alls for 25 auf to lift at 2,000 
‘ The due to ¢ will be 6 db, 
ems net step height of 20 6, oF 
‘ 
In at ase it pays to reduce the V2 
put ipacitance to the smallest px 
‘ One ethod is to develop 
a int f imve ‘ eedback 
Vi by passed cathode re 
t perating V2 as a 
ve 


‘ f ‘ basi f Fig 
} Input nd tput pedance tac 
rs at own in Fig Here R2 is 

‘ ( nd 
alle ‘ natior hown in F b 


~ —+ + 
re 
4 
4 ¢ 
Fig. 6—(a) Complete h.f.-boost equal- 


izer circuit showing additional elements 
affecting its characteristics. (b) Equiv- 
alent source impedance for finding Lf. 
turnover point. (c) Equivalent circuit 
for finding the hf. turnover frequency 


rhis cireuit would not work in practice 


because the V2 grid circuit has no d« 


rangements are hown Fig x and 


' and the equivalent basic derivation 
is wiven under each. In Fig. &, R3 shunts 
all the other elements ¢R2 effectively 
open-cireuited by C,). This is obviously 
the simplest circuit to use. Fig. 0 is bet- 
oost is 


ter where adjustable required 


In this case the simplest reduction to 
the basic equivalent R, is by 
(Ri R2) instead of just Rl 
which the value of R2 can be subtract 


using 


fafter 


ed). If R3 is small compared to the other 
values, both RZ and «(RI + R2) are ap 
to RS. ois nearly 


zero and there is no step, which 


proximately equa 
what 
happens when ¢ is effectively short 
circuited by 

Turning back to the question of the 
errors arising from failure to take cit 
cuit impedances into account, take the 
example shown in Fig. 10. This network 
is intended to boost both ends of the 
frequency range. The values of RI and 
RZ in the basic cireuit of Fig. 10-a 


hould give a lift of a it 14 db at each 
end. If this arrangement is merely in 
erted between tw tue a in Fig 
10-b (ignoring for the oment the need 
for a dic. grid return), the plate-circuit 
impedance of Vil wi reduce the hf 
boost and increase the bass boost 


throwing the whole arrangement off bal 


ance, With the value hown, the plate 
circuit resistance is about 0,000 ohms, 
R, is 550,000 ohms, so the ratio RI R2 
is only about 2, giving less than 10 db 


top lift ignoring possible effects duc 
to input capacitance). For bass lift 
R, is about 6, giving nearly 16 db 


f values in the 


cireuit of Fig. 10-« ising the equiva 
lents shown in Figs. 7 and 9, RS wil 
not affect the top lift materially, but its 


ie can be adjusted to bring the bas- 
wt to the required equal value. The 
values showr \ give 14 db lift at 


each end. The reactances of capacitors 
(,, and C, must be equal to R} and R2 
respectively at the high an ¥ turn 


frequencr Po avoid contusion the 


over 


t 


of grid input capacit: 


wred; to include it, the procedure for 


lesigning the t ft will be as in the 
earher example ifter which the bas 
ft in be adjusted by RS a i 
tated END 


Fic. 7—(a) Low-frequency -boost equal- 
izer. (b) Equivalent input impedance 


| 
a, 
tow 
as 
b 


Fig. S—Workable form of Lf.-boost 
equalizer, with dic. return to ground. 


7 
&2 
‘ 
' 
| ' | 
4 


Fig. 9—Another form of low -frequency- 
boost equalizer. RS may be a variable 
resistor for controlling the response 


— 
veo 


ALS AION v?. 
Be R2H220" 
' 
| 


Fig. 10—Combination high-low-boost 
cirevit. (a) Basic network. (b) Input 
and output circuits added. (¢) Compen- 
sation for equal high- and low -frequency 
boost is provided by adding resistor RS 
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Audie ope 
By W. J. HANTZ 
Completed amplifier chassis. Straight 
line circuit layout reduces feedback 
problems. Input connectors at right 
Circuits old and new 
hi 
are combined in this 
oge ° 
amplifier for high- 
lit erformance 
vali r 
Under-chassis view of the amplifier. Shields between q y P 
s amplifier and power-supply sections cut down hum | 
pickup high-gain input circuits and output : 
UDIO men are alway ooking microphone characteristi Re tor Up to now, our de n ha t i 
for the ultimate in high-fidelit Rl and R2 provide some decoupling to covered anything new, I ' ‘ 
ampliiner If you are one of prevent the two mike circuit from wu though, any milarity t prey 
these you had better keep on terfering with each other. One grid of plifier past or present 
looking because you won't find it here V2 is the mike mixer, while the other cidental. Note the direct 
However, if vou want to build an audio for phono input. The paralleled plates tween the cathode-co { inverter and 
amplifier with very low hum level, good ‘ V2 feed into one grid of V3. The the S881 output tube 
ow- and high-frequency response, and ina impressed on the other half Most of us know the difficult t r 
a balanced-direct-coupled phase invert of V3 by athode coupling This in structing direct-coupled amplifi It 
i= er, then this one is your dish verte ircuit has been used a good usually takes a wizard to balance t 
This amplifier was constructed as a deal in oscilloscopes and special test However, no attempt has beet 
low-cost auxiliary unit for announcing equipment but rarely in audio work. It here to direct-couple the entire a 
sutdoor sports programs is not difficult to balance and has good fier. This would entail a ve irge a 
From the circuit of Fig. 1 you can frequency response. There is no cath-  sortment of adjustable resist W 
see that a single 6SC7 provice two ode-bypa capacitor in the inverter have uly one adjustable 1 tor | ‘ 
high-impedance inputs iitable = for stave or anywhere else in the amplifier (RS) for balancing the direct ed 
either crystal or dynamic mikes. The (When an amplifier has suff ircult 
mike gain controls were placed in the it can be made to have a n The d taye on the ‘ 
HSC7 plate circuits instead of the ir frequency response, to be le IScey 65N7 ! rter-d ‘ (a 
ts to reduce ntrol noise and the tible to hum, and to have better stability 100) mpressed 
the atfecting the } mitting all cathode bypass ) yrid al reuit th 
? <p ) 
] 
\ 
j 
Y | 
\ 
+ 
> --+ + + + 4 + + 
toby +L 
| | > | 


Fig. 1—Circuit of the direct-coupled amplifier and input mixer. R3 is the bias adjustment for the output tube 
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Materials for amplifier 


Resistors 4.4 
00 000 oF 


Capacitors bie 
te 
Transformers Powe 


toppe 


‘ 
A 
"4 
Miscellaneous 
' bets 
hieide put 
ter 


Materials for to 


at ‘ Here ne 
‘ re 
‘ al 
‘ 
! ‘ the 
‘ e i a 
‘ t “are 
‘ pt that the hel 
‘ 000 ohms ” 
dio tape 
‘ 450 volts (Po 
ent) Fite be 
See 6.6 
piles 
tet 
pst toggie w 
me control 
6a 
AT nk 
‘ tue ree 
ite ‘ 
i ome her | ‘ 
- 


big 2 Schematic of the power supply 
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' 
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No tom t 
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tive eedha 
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IMPROVED FIDELITY 
PORTABLE PHONO 


By JOHN HARWAY 


HERE eer t © ar pinion resulted in ectionable surface 1 ‘ 
prevalent these da that a from the record 
playve en ‘ t A chech howed there wa nothing 
ind a Ww -« tal pich defective in the circuit; the ar 
erve the barest im for an was in “perfect” condition. The 
an fier. On the contrar this is where comings were the natural t i 
u refu engineered amplifier is kimpy design. The 60-cvele 
nee t! Every tr at the audio ation Was the result of n nt 
engineer command ised to output transformer .too ¢ t 
wre? the t out of the meager capabili phono motor. In addition, t 
the ft the pickup and speaker transformer had a very sn 
Taking a poy table record was completely saturated by the hea 
iver ve examined it critically. The plate current of the 70L7 out tt 
ip Was a nventional crystal type a f which had as much t 
tha eclous-metal stvlus in a turr the ich f bass response a 
a“ uve thre pera peaker. Tt transtorn 
tube a iffa It is nearly new nalice 
ined owne ered it to be in toy 
tition Circuit design 
Nas noticea tortion at norma : design would be at the output tag 
tening leve At a leve ifficient for But a few yeneral plar Ne iid f 
ir ny i i ng roon the I Kee ne in eve 4 i 
Histortion great enough to make ble, it seemed advisable t e 
ca nea ininte ‘ t Phere was tubes and a small filament trar 
evere 60 ‘ fulation at some This meant that low-drain fila 
frequenc te ote i f response vere nece n order 
cvele aut irp resonant costly transformer, And to get er yl 
rise at 7.000 t T he 
+ 
=. 
| + + + 
=, 
NOT GN 
l tele i n the nder 
i | togra ine nnected to the 
transt t Qf course, a multiterminal ? 
i ny t it whet with an 
edance-selector vitch can be used 
we 
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Ra & Televis News, Nov., 1949 nograph amplifier. Push-pull 6GAK6's 
Short Circuits, by Robert F. Scott give adequate output with low dis 
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| Phe power d 
ble. | 
oie! 
o— $4.4 
| 
led 
a 
ch 
Phe pa fler 
cha Is that neo 
feeibach 


ate Voltage f 
needed. The best answer 4 
t efficie and compa 
rhe output stage was to have the be 
w-Trequency response po (,ood 
pea power output, good low-Ttrequenc 
re nse and low hum leve all for a 
sh-pu itput age \ i of 
HAKS6’s fit the pict rer e the 
Ine reasonabie powe t t w 


t drain 


flame 


I output transforme! ele ed had 
ghoiront t set at \ re 

Fa rom being a high 

t nevertheles could be 
it Tor it at 100 

es. Since the primary was pust 

pu the core did not saturate, which 
eft room for large bass frequency flux 
excursion And negative feedback 
around it would smooth out the bumps 

nicely 

Now the amplifier was beginning to 
take shape. But negative feedback cal 
for quite a bit more gain than is ordi 
narily used in small amplifiers of this 
type. Several combinations were tried 


reuit of Fig. 1 
a high-gain pentode 


athode 


betore we settled on the ¢ 
The 6AK5 is 


driving a 


follower pha 


verter, This type of phase inverter was 
desired, for freedom from distortion an 
balancing troubles. The 6AK5 provided 


the required high ga with ease. Al 
though prin v.h.f ile th 
HAKS is becon reasit popular 
in w-trequency equipment 

feedback op ur 
‘ ome respect Tt 
t isa frequen elective 
the volce-« Vinding 

transformer the 


ithode of the 6AK5. This networh 
provides a fu 15 db of feedback at 
nid-frequenet However, the increa 
yw reactance of ¢ reduce the teed 
i Ostantla oost to ¢ npensat 

ow-Trequenc re onse of 
ine! 


ary to add C2 to prevent 


a ipersonic Trequenc) 

This capacitor, however, does not reduce 

the high-frequency response of the cir 

rit. With th addition, the circuit 1 

mpletely stable and noneritical in all 
respect 


Materials for phono amplifier 
Resistors 1000 ohms 220 000 


megohm. 2 


530 000 ohms 2—22.000 2 700 ohms 
5 270 ohr wat? 2—330 oh 47 
her wot? —i.megohm potentiomete 4 
taper with 4 switch 
Capacitors: (Electro yt 8 uf 350 ¢ 
if 150 wolt Pape ‘ e ‘ 
400 volts 300 unt S00 volts 
Transformers push-¢ 00 
hr te to-plate to voice wat fila 
men? ¢ Sarme volts 60 cycles to 63 volts 
Miscellaneous Mma sele ectitie 
kets (see text and tos ho é h PM 


speaker terminals 


Construction details 
Most of the 


components of the am 


i t vere mounted on the Veet tur 
ret type wkets of the 6AK5 and the 
6C4 before the sockets were talled 
n the na rh made the 
wiring simple 
The power upply was mounted at 
the other end of the chassis with plent 
it ace In between to prevent hun 
pickup. See Fig. 3. The power-supply 
part ere not crowded together, since 
Wwe nave 1 memorte tiy tly 
packed supplies overheating and 
olytic capacitors 
assembled amplifier was 1 inted 
on the motor board as shown in Fig. 4 
In order t prevent h pickup, the 
ty tra former Was nN inted on 
the speaker, away from the r. Be 
cause there was insufficient clearance 
hbetweer the ! t r board ind the bottom 
the record-player cabinet 
were nted on the er 
mu hassi 
The alu num chassi 
er ed when mounted ot 
ard. Th prevents dust 
ering the part an 
hortening their life 
ilt ble for the « 


\m 


Fig. 2 Chelow 


plifier end of chassis with 
components mounted on tur 
ret-type sockets for extra 
compactness in the layout. 
Fig. 3 (below right) 

Power supply installed at 
opposite ends of chassis 
from amplifier cuts hum 


Fig. (Cright)—Amplifier 
mounted on phonograph 
motor board. Mounting out- 
put transformer speaker 
hum from motortield 


reduces 
coils. 
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hot 
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The perf 
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Part |—Some commonly 
used inverter circuits 
are not quite all they 


are cracked up to be. 


By GEORGE FLETCHER COOPER 


Hk ‘ t f amplifiers im the known s¢ splitters and to indi- gain control bias must have a low 
watt and higher cate how good or bad they are impedance path with no time-constant 
push pu output tages. I canno First of a why hould we concern to the grid. Apart from these pecia 
even remember seeing in the teer oOursel ve with making the phase split circuits, the interstay transtormer 1s 
teal pr a description of a high-qua ter wood”? We can see the answer most rare nowadays, although it was star 
it amplifier which was not push-pu clearly if we consider a cla B output ard practice in the eafly day f pust 
ilthoug) nyle-sided amplifiers are on stage. Fig. 1 shows in a very exagyer- pull 
the market) The reasor for using a ated way the appearance of the output Another excellent phase tter f 
f infi-] taye are fais well kKnowr from a push-pull cla B stave if one limited use Is made up of two resistors 
] r at least the hhould be The text half is driven twice as hard as the othe (Fig. 3) his is of interest w he 
| Praverh te ‘ for almost all) about it As vou can see, there is quite a lot of input source has no ground; t 
The properly balanced push-pu taye distortion ampie, if a phonogray nm pieKuj vr mag 
no even harmon though More seriou perhaps, is the fact net reproducing head i to wort 
that net so Important, now that we that if the upper half is at maximum straight into a push-pull eireuit. Since 
‘ ise so much negative back; the drive, the output power 1 down to the same current flows in series in the , 
itput transformer has no d.c. polar (%)2, or little more than one-half, of two resistors they must e equal i 
vation, which make it a lot easier to the true maximun The neyvative feed order to give the same voltaye at the 
des ty ‘though we must allow for at back could help the distertion, but it two push-pull terminals, and any stra y 
least 10 unbalance mn any practical will not get back that extra power capacitances must also be equal. Mr 
-§ ireuit) and the signal does not appear Another point comes out of this Cocking has described an applicatior 
‘ in the plate ipply lead, which makes figure: the hard-working tube will take = of this idea to the diode detector, whict 
. & decoupling much less of a headache an additional plate current of I, while gives the circuit shown im Fig. 4. The 
There are other aspects, too, such as the idler takes only I. so that the out- ground on th tuned circuit does not 
the possibility of pushing down to put transformer will be subjected to a affect the balance of the circuit, be , 
sard cla BK working. If the tube cuts substantial maynetic flux which may cause to audio frequencies the tuned 
off in a single-sided stage, no amount (if it is not overgenerously designed) circuit is a very low impedance. Now 
f negative feedback will help the sit cause stability trouble at low frequen- that crystal diodes are so cheap I cor 
iation, because just at the instant of cies, trouble which can be caused also sider that a more economica! solutior 
cutoff there is no gain, and thus no Af? by the unbalance signal back in the would be obtained by putting a tap or 
In «a push-pul tage one tube is work plate-supply unit the center of the coil and rectifying 
ing awa to keep the gain up even There may be some more reasons for the two halves with separate diodes 
when the other gerid is far gative, making sure that the push and pull but Mr. Cocking’s circuit dates bach 
and the feedback can do its work in are equal, but certainly there are no to 1934 
eeping down the distertion reason for allowing them to be un 
There is not much point in using equal. One of the main problems of Seme circuits from life 
' i n the early staves of an am push-pu design is therefore to make These circuits are of course the te 
ifler nie ve want to go down to sure that the two drive halves are equal, hook type, well suited to the tudent ; 
ero frequeney and keep a balanced in- equal at all frequencies, and that they and ignored by the engineer. Let us 
it. The electroencephalograph design- tay equa As we shall see, the dif turn to a more practical circuit, which 
er wt vant to watch your brain tick ficulties arise when we demand equality though very widely used, is not ver 
nf rige bee re they try to find what makes the é ‘ es, and when we demand satistactory to a critical designer It . 
a tt « these all-y h-pull amplifier that the drives shall stay equal as tube is the circuit given in Fig. 5, and is * 
a t can record the ish-pu age and supplies vary shown. as Fig. 2l-a on p. 385 of Termar 
electrode on your head Radio Engineer's Handl In th 
the push-push volt. Twe good phase splitters circuit tube 1 is driven by the ur 
‘ nduced fre the supply mains The best of all phase litters is the |! input, while tube 2 receives 
Haut thet a special problem, and | transformer hown in Fi 2 A wel » voltage divider made 
‘ ' «e we she round to it designed balanced transformer will up of R and (n-1)R. We can assume 
most of u ingle-sided stages at produce equal voltages across the two is very large indeed and that we 
Vv leve then a phase splitter and a halves with an accuracy of 1 part in are using pentodes. These assumptions 
? } i tuge, are the answer 1.000 and will certainly stay like that have no influence on the final conc 
When | was wondering whether to The main objection to the transformer sions, but they make the mathematics 
vrite these articles, | skimmed throug is the fact that its frequency response Very easy, with gR, inst 
collection of commercial circuit dis is not teo good, and that it makes the uinRR, R.) 
ra to ee What other designers ise oof evative feedback a lot more 
thought about phase itters. Right difficult. Transformers are mainly used, [ nR +R) R, 
Ne 1 decided that phase-splitting ndeed, when other ircuit’ demands I know how easy it is to obtain a 
My techt ‘ were not as familiar as I must be et. One example is in operat reputation by the simple process 
had believed, hecause the most con ing a t ect which the ] by science Anyway tube 2 
or i pret e of the has a vain of (whe i the 
one ent f disadvantay and ranst er ’ another is transconductance), so that the volt 
practica ! sivantage t joes n driving a h-} variable stage age applied to its grid is \V ve ha 
eem worth-while t tk i vey ‘ ter ressor, when the V: \ We vant tl voltag 
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to be equal to \ and therefore \V 


n-gR 
What could be more pleasant ist 
look up g in the tube handbook hoose 


R, to suit the tube 
right away. The total grid 
R+in-1)R) will be 
perhaps, so that R is known too 
The trouble is that 
the tube give g 7, 
and | this exactness 
a look in the JAN specifications will 
Most tubes 


20 on trat 


and you ano 


resistor 
100.0005 ohms 


only thougn 


)umhos 


may 


have seen used 


leave you slightly worrie 


have a tolerance of at 


conductance, so that if you set the « 


cuit up with a high-g tube it wi 


more than 30 out of balance with a 


Jlow-g tube And, of course, there are 


the tolerances on the resistors, tor 
though you can always adjust the ci 
cuit to take account of these. But you 


cannot prevent the balances 


away as the ibe gets old 


Another weakness 


If we redraw the circuit as shown ir 
Fig 6, we see a new disadvantage, 
which we shall find is common in phase 
splitters The output voltage to the 
push-pull stage which appears at A ha 


passed through one tube (tube 1 ot b 


5), while that which appears a’ B ha 
passed through tubes 1 and 2. Thinking 
again of a ¢ 


that if we 


B output we car ee 
feed back to the grid (or 


cathode) of tube 1 we shall be feeding 


back around two stages for one hal 
eyvcle and around three stage for the 
other Nalf-cycle The plate apac ance 
of tube 2 provides at high frequencies a 
additional phase shift which may make 
the amplifier unstable. It is not ur 
common wit! Ircuit of tl i to 
4 at 
eT yna 
jetected 
t e it 
! il 
i for a more 
sopnisticated pnase te 
Another cireuit n by lerma 
(loc. cit. Fig 21-¢) Fig 7 
The drive for ‘ ker 
from a tapping point on the itput 
transformer. Quite obviously this ar 


rangement cannot be used unless the 


tubes are operating under strictly class 
A conditions. If 
happen if the tubes are set to the class 


you consider what will 
B state you will see that when the up- 
per tube is driven 
tube 
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negative tne 
drive at 


iower 


gets no when the 


all; 
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ipper tube is driven positive the 


negative and still pro 


duc no output. Perhaps the worst fea 
re of this cireuit is the that if 
the t selected to give a good low 
evel balance with a poor tube, a higt 
ample iriven vigorously Wi 


n the Hartley oscillator circuit shown 


in Fig. &: it is normally within 6 db of 
this unstable condition. 

It is not to find other dis 
this circuit in its 


Impossible 
advantages to 


ical applications, but it is so 


ised it doesnt seem 
more than indicate it 
forn 


A "simple" compromise 
\ third circuit belonging to 


condemned 


this 


seen. I 


sometimes 


Class Is 
found one example of it in a fairly 


recent car-radio design, though I must 


that it 


admit contained a mitigati 


feature. This circuit is shown in Fig 0 
is applied to tube 1, and the 
grid of tube 2 1s fed from the 


tube 1, As you re 


screen of 
member, the 


ibe Is in the op} 


phase to that at the control gr 


tnat ywrid-screen transconduc 
ance 1 and we connect a load re 
or in tne 


“ain a Voitaye equal 


but with reversed | 


i ised to drive the 


push-pull par 


rhe circuit shown in Fig. 9 includes a 


decoupling capacitor in the ommor 
scree! ead connected, above the cree! 
ad mentioned in the ast paragrap! 
When this capacitor is used, the circuit 
tf from the basic defect of the 
i discussed in this article 
{ the t e cnaracteristi change, 
ilance Is destroyed. As we saw at the 
halance 1 nece al 
ne dist tion ar ver outpul are 
t al ictor t ! the 
ca ra wt incorporated 
co ing nuded th diff 
t i noe and omical trick 


not needed, because when the grid of 
t © yoes nepative the reer irrent 
drop iriving the grid of tube 2 posi 
tive and increasing the screen current 
in tube 2 by exactly the same amount 


e total screen current is con- 


stant, the voltage drop in the commor 
and the 
alternating 


consequently it 1s 


resistor 1s 
would 


constant, 
have no 
across it: 


capac itor 
voltage 


37 


Fig. 2—This is the perfect inverter 
A 


= 


3—Sometimes th.s can be used. 


4—One application of 


—QOne of the commonest inverters. 


Fig. 6—This shows how Fig. 5 works. 


> 


\ 
f) R Fig. 1—What can happen to a signal. 
t 
| 
necessary to do 
Fig. Fig. 3 
" 
rae! P 
TUBE 2 | 
A, | 
| 
hase. This voltage 
of the other 
——— 
Vher Vee 
—{ g 
| 
Fig. 7—Another little-used circuit. 


| 


@ ETT 


bd 
= 
| 
‘ 
big. &—Osecillator hidden in Fig. 7 
‘ 


Fig. 9—Inverter with three defects. 
‘ t e that the and 
alan 
‘ 
It t add it 
at tha 
id K t 
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‘ 
i 
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t Wh ‘ 
can alwa 
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“Some day I'm going to have 
i to tell that surgeon next door 
a thing or two'” 
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FLECTRONIC MUSIC ... the easiest way 


A solo instrument 


with wide keyboard range 


and @ variety 


of tone-color effects 


—simplified 


circuits and mechanical 


construction 


By V. FASTENAEKELS 


PART | 


F you are intrigue i by the po 
ties of electronic music, but shudder 
at tne electrica and mechanica 


problems involved in building a con 


plete electronic organ (such as de 
scribed in “Electronics and Music,” by 
Richard H. Dorf, in September Rapbtio 
ELECTRONICS and preceding issues 
Editor), vou can get a great deal of 


pleasure and musical satisfaction fron 


this relatively simple instrument which 
I call the Ondio 


perience 


In addition, the ex 
gained in constructing, operat 


d 


decide 


ing, and experimenting with it she 

be highly valuable if you ever 

to go on to more complex designs 
All the basic 


menting 


calculating and experi 
and the only 
test equipment needed to get it working 
is an ordinary volt-ohmmeter. There is 
still plenty of experiment 


has been done, 


room for 
in the tone-coloring circuits 
This should certainly not be laborious 
It can even be thrilling, when you try 
some simple combination of components 
and get a particularly melodious or 
novel sound effect. 

This is strictly a solo instrument— 
that is, it can play only one note at a 
Unskilled musicians can operate 
it easily. It makes a fascinating acces- 
sory to a piano or reed organ; or it may 
even become a basic element in an aill- 
electronic musical system of your own. 

The electronic and electrical sections 
of the 
as any standard radio or amplifier. The 
keyboard may be salvaged -ror an old 
piano or harmonium. This article will 
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especially 


time 


instrument are as easy to build 


over the electrical circuits of the in Ha « ‘ With a i 
tr er Secuuse of space nitations he ‘ 
keyboard modifications (or constructior ele he lowest tone 

if you prefer to make vour own), me note plar 
chanical detail and the metal-frame lhe rat reuit t fan 
console will be described in the second evele o at and a Ye 
installment Vibrato amy 


A blocl 


diagram of the 


given in Fig. 1. All fundamental key Phe outputs of the tone 
vourd tones are generated by a simple \ r ‘ 
multivibrator. Individual notes are pt mixer tube, Th tribe 
duced by changing the time constant of rom the attach 
an R-( circult, The ba keyboard t tr rise ‘ 
range of the tone generator cover three 1 ate Ww per ! 
octave froin F in the second octave t« strument character 
ow middle C to E in the s« nd octave Th n ‘ tup { 
above middle Capproximately to olating trat 
ViBR CONT BUFFER AMPL VIBRATO OSC 


dwar 
TONE GEN MIXER PWR 


WEYING RELAY 


Fig. 1—A block diagram of the Ondiovox. 
The relay blocks noise and keying clicks 


<4 
& 
| 
ed 
ON-OFF Sw 
KEYBOARD 
SWITCHES 
ATTACK SELECTOR CUO NET WORF 
ANS 


+ 
a 


-+ 
| 
- 
al|ic SH 
+ 
| 
| 
. way | 
7 
| 
om 6 8666 6 
Wai 
} 
} 
$ hig. 2 (top)—Schematic of the tone generator, control 
. 4 cireunts, and amplitier, When a kev is pressed, the lower 
contact) Carrowhead) closes first, and energizes the 
hesing relay just before the upper contact grounds 
the oscillator grid return, The complete keyboard net 
A work is shown in Fig 3 
hig. 3 Chottom)—Complete keyboard frequency -control 
7 circuit with extra switches for extending bass range 
Doubling the total resistance extends the bass one octave 
8, 8, 8 ' 
9 
it r raise the fre i 
w ‘ rent that pr ! t ‘ Ss and Ve i The three-octave 
\e t ered hanging the tota 
fixed tep wit? swite ne it 
sri ¢ Circuit details he note he ke urd 
Vi re The tone generat 1 OSN7-GT in across (1 allows the entir vet 
‘ ' ‘ a cathod ed \ et al mult hifted about one full tone 
\\ off (Fig It fre for tuning ainst vat 
‘ nerate pue nt the time cor rhe range he extencde tr 
on and tant RC) the g j iit f the end of the scale by doubli e tots 
t Str right-hand triode. (F «1 RC.) Either ( resistance for each octave . Cx 
oat ‘ il ener rR ‘ ‘ aried to change the fre wiring of the complete ke 
izes the ay © cir queney it the 1 t practica ethod is shown in Fig. 3.) 
era \ he relay ist ‘ i capacitor and a variable The output waveform at n 
ri amplifier re tor ing the value of the grid cathode terminal is a posit 
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pulse. This is coupled through the .001 uf capacitor C2. This capacitor is dc. flowing through the windings, a 
. uf capacitor to the control grid (pin 4) charged from two sources: The 105-volt push-pull plates-to-line ty pe ich as the 
of the 6SJ7 mixer tube battery supplies ai steady negative Thordarson T-22890 or UTC 0-10 w 


charge through the 2.2-megohm resistor, give maxim 
The vibrato oscillator which cuts off the plate current of the 
In this circuit the left-hand triode tube. When the relay contacts are closed Tone-color circuits 
f the 6SL7-GT is a phase-shift sine- by pressing any of the keys, the power 
wave oscillator. Each R-C section of 


the feedback network between plate and 


im primary Impedance 


ts the signal phase approxi 
nately 60 degrees at a frequency 

about S&S cycles per second. The three 
sections give the total shift of 180 de 


grees required for oscillation. (Othe 
frequencies are shifted more or less 
than 180 degrees by the constants of 
the feedback network, and do not react 
the grid in the correct phase to main- 
tain oscillation.) Losses in the feedback 
filter are more than compensated by the 
voltage: gain of the triode. The right 
hand de is a direct-coupled buffer 
amplifie hose output is fed through 
the “vir control” potentiometer to 
the sup} r grid (pin 3) of the 6SJ7 
The attack circuit 
The 6SJ7 is the workhorse of the in 
strument. It not only modulates the out- 
put of the tone generator the &-cycle 
vibrato frequency, but » provides 
control over attack time 
In all pentodes, the screen grid has 
the greatest degree of control over the ' 
plate current. In voltage amplifiers like j 
the 6SJ7, the screen voltage also deter 
mines the amplification factor of the 
tube. In this circuit, the screen of the pis ¢ General layout of the chassis, keyboard, and main operating controls i 
6SJ7 (pin 6) is supplied from the a 
supply provides about 170 volts positive of resistance capacitance and ind t 
‘ ba at the common terminal of the three ance acro the secondary f the it 
f attack resistors. The time required for ng transformer. Only a few esenta 
= ") the screen capacitor to charge to thi tive effect e shown in Fig The 
* | new voltage depends on the attack re vere Dtained wit! my ent th 
$ J sistor selected. In the FAST position the happened to be available 
tion of 10,000 ohms and 0.25 uf 


ime-constant of 0.0028 second. It Audie emplifier 


KCC] r the v ime (ex ‘ 


this time the screen voltage rises t« 


) 
63 of the ditference between 105 and 


> 


170, or about +68 volts fter about 
constants (O.0] econd) the 


170 


reaches the 


reen current Thu the 6SJ7 


s from cutoff to full gain in ap 


° 
— 
; 


proximat 0.01 second 
proximately 1 secon 
\ 200 | described in the next installmer 
In the MEDIUM position the 250,000 
se resistor Increases the time Power supply 


required for t! lll gain The powe it y ¢ t 
0.25 second tion ard pra See | | t 

t ike about nnecte eor a 
There no current dra nthe 10 tu eder at ‘ 

Volt’ battery it should last a ny at rt ict t 

n the equipment as it would on the r i The circu 

he If v want to eliminate the bat ma bee ed to re t t 

te iltowethe se the mople reg ated butte n Fig. 2 


am) (Fig. 5) Construction 


if wer 

The plate 6SJ7 is coupled The general | it of 
through a O.l-uf capacitor to the pri can be seen in Fig. ¢ The ent 
mary of a low-level plate-to-iine trat ! (¢ ept for the { t ‘ 
former. The capacitor wks d.c. fron and frequency-cont: ng t 
the primary to prevent any drop in in can be mounted on a 
ductance due to core magnetization. A cha rach re tor the freque 
high-fidelity type is not essential, but control circuit is mounted direct ‘ 
the primary impedance should be as hind its associated key on a long ts 
high as possible tor good low freq wncy nal board Thi part 1 the iSs6 
response. Since there is no unbalanced will be described in the next installment 


Fig. 5—Power-supply circuit diagram. be produced with various combinations (To be cor ed) 
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~ VER TRANSFORMER 
FILTER 
3 
i 
5 
; 
P 
: 
fectly straiyvhtforward. Ir 
tain the greatest ruggedne and fre 
1 
dom trom noise with f la mra 
screen t a 
tior the expre or ‘ 
sMaii aroy ne attac resistor due to 
th individual fixed resistors on a 
wi ‘ 
Fig. 1—Step-by-step volume control. 
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ls this a new discovery? 


Or is it an effect that 


goes back to Tesla's days? 


By THOMAS E. FAIRBAIRN 


A new phe 


nom 
‘ 


Schematic 


Zine rod, showing the 
formation of oxide as 
the flame consumes it 


enon? 


56 
200 » 


of the power amplifier stage that feeds the electronic flame 
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Theory and Engineering 
t 
x4 
. Hil t friend I were ipling circuit re edesigned a Wher ‘ ransn t 
\ ha the nat liavra at irst nto a arg 
\ | 1 The ‘ir t five inche ng a t 
tuct a t t t i ite 1 i int | t 
‘ ‘ at a ippened to the d 
t t t tar i al i 
t e burned phot ibove how 
! ibe held firr ind chanwed ea na ba about of 
The flame of the zir ‘ 
flame? It d oxide ball starts t t 
' ‘ e at ext at ame becomes ver 
‘ flame of a torch Other eta 
t ) t f ele very t t a red fla 
! ‘ t t t tee tungsten, of hite het diun 
ed flan Suct ‘ ingre and < 
‘ elec ‘ erature 
‘ ‘ eonduct i y in the ect tlame 
\ ' ect the flame has its 
ted ‘ ny pia the meta tr current vi May 
old } the t opposite not affect the flame [The « 
‘ ‘ ate ‘ - 4 
‘ ‘ y "| oe 
j 
ew that was to prevent the 
nsf hur 6-—4 +4 = 
‘ ‘ rT 
as to prevent ar ur 
‘ unit t 4 hig. 


GLASS ROD 


SPECIMEN 
HOLDER 


Theory 


Setup of the electronic flame equipment, including the final transmitter stage 


Half 


the parallel-resonant-circuit§ cap 
that are burned reduce very wly to 
ist ! and melted ateria 
The flame needs little or no oxygen (but 
ght need a porting gas a! it it) 
Compounds can be formed which are 
noncor t of current. When the 
plate current is turned off the flame 
pre out it comes on again when the 
current turned on The electrony 
flame looks and acts like any other fire 
N plete transmitter schematic is 
ive for the results can be duplicated 
by at 1,000-watt, high-Q short-wave 
transmitte vith a high-voltage output 
tuning capacitor a necessity The mas 
ter ator a crystal-controlled 
HACT ose iting at about 7 megacycles 
It drives a #Y6 doubler-amplifier. The 
54 supplies B for these two tube 
A 616 doubler drives the &1 itfer 
impliner at in It supple the fina 
amplitier tul« a pair of VT-127-A 
vit 1) watts ig { drive The butter 
amplifier pplied 400 volts d by a 
pair of Slt a the final a her get 
t I a pair of \ 
1U4-G also furnishes grid bias for the 
class (© fina impilifie The V1 ; A's 
are surplus radar tubes similar to th 
Fimac 100 and i1T’s. They can 
tand very high plate current 
why we can allow the electronic flame 
to burn in excess of ‘2 ampere plate 
current without damage to the tubes 
The output frequency of the unit is 
lon d in the 14-megacycle amateur 
ba The station was operated by 
Warde WRSSYK, during ex- 
periments forge: FCC regula- 
tions with respect to unmodulated car- 
riers Editor) The final 


output of the 


amplifier is coupled to the output cir 
euit a coaxial ble RG-11 U. This 
coupling cit t Is so desigred as to 
prevent the 00-volt d.c. to the final 


amplifier tuning tank from getting into 
the flame itput circuit. Refer again to 
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yacitor 


is beyond left edge of photo 

Fig. 1. It is important to maintain a 
very high Q in the output circuit where 
the rod to be irned is placed 

To find the right place to put the rod 
to I irned on the output tank I sug 
gest that a large highly insulated 
crewdriver be touched to the high-volt 
age point to find the place where the 
argest are is drawn off. Be very care 
ful, as an r.f. burn is bad and wi 
ump as far as an inch to one hand 
Keep your hand back on the handle! 

runing the same as that of any 
transmitter except I recommend tha 
the final amplifier and output tuning 
tanks be tuned with the final amplite: 
plate current off. It is well known that 
the final ampliiher p current can tn 
tuned by watching the very smal 
n the final plate current meter even 
tr gh near zero. The output tank can 
he tuned the same way after the rod 
t e burned is properly placed —except 
we tune the output tank for the eust 
an nt of movement of the plate cur 
rent meter when it is dipped by the fina 


plate tank capacitor. After the current 
turned on, touch up the final and ou 
tanks by regular methods for the 


best resonance 


When resonance is reached, the end 
point of the metal or glass rod wil 
burst into fire. The coupling from the 
final amplifier tank to the output tank 
can ais be tuned for more or less 


e greatest coupling does not 


Ways make the biggest flame. About 


one half coupling is recommended for 
maximum Q 

Why does the glass or metal rod act 
as it does? When a parallel-resonant 
rcuit is tuned to resonance it has a 
very high impedance and consequently 
i high voltage across it. If the Q of our 
circuit is high then there will be a very 
nign age at a very ¥ current 
across the output tank at resonance 
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Fig. 2—Copper wire, steel drill and iron 
clothesline after burning. The single 
strand of clothesline was observed to 
burn down one inch in ten seconds 
Th 1 the 
ating at 14 mega ‘ 
to ra e tl nip \ i 
ne ht 

ttle nped 
nant ta tr re the 
is m iffeeted and the } ‘ 
be at the end nt of th | 
otentia energy n 

ther thar it the end 
nto the air. As th e! 

it’ the “a end point 
rod i nd to get he It a 
it the ent tt 
I hot enough to bur the 
voltage ! ‘ 
14,000,000 time per ‘ 
anything w get hot | 
it at that ire ! 

The te erature i the fl re 
on the pe f eta M 
with au higt meiting 4 
melting nt \ 
not reached it ‘ 

nt en na 
eaving it a sma pat? 
its melting point rea i 
n at pre j 
e ty ny energ and 
perat tay at t por ar 
melting point of the meta ed 

The or fac that 

imit the temperatures that may} a 
tained ild be the amount of e1 
used and the pressure behind it. Ir 
experimer watts al eu 
sufficient rn almost ar eta 

| ser examinat tne 
tent the flame it a ind t 
tain 4} the elemer “a 
the flame a we as 
the oxide of that element. The lig 
come from the flame i tw 
given off from any metal when itt 
pilus some onization of tt a 
the rf. in the tar cuit END 
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Servicing—Test tustruments 


PLATED CHASSIS 


New production technique 


forecasts drastic changes 


in methods of production 


A—Top plated layer 
Fig. 1 B—Nonconducting base 
C—Bottom plated layer 


LACIE is the name of a new plated and capacitors are conventional con is a danger of a serious shock or a 
ised Motor i onents soldered to the plated-circuit short circuit if the transformer 
t truction of the 5-tube eads on the chassi Photo B shows omitted and the line polarity make 
i { bromdcast receiver 1 te the major components mounted on the the chassis hot with respect to ground 
H SO cha In these t top or front of the chassis 2. Do not service the hassis on a 
isual meta Nass ha been re metal plate. A short circuit i Kely 
| i stamped plastic base ay Servicing precautions }. Handle the chassis with care. A 
edoor th de vith a thin layer The circuit (Fig. 2) is conventional voltage-carrying lead ire eX ‘ 
i pattern which duplicate but the pl cal construction requires 
tof the receiver. Each — modifications in service method Replacing components 
nis a cor etor hict \lwa bserve the f ving pr Phe inusual mstruct 
i 1 é handling ha nake t 
ited i te and 
i 1. Use a i tr f ner he onent | 
t ‘ The \ t 
4 he i f tarting I 
ed hr out. W 
ind t ‘ 
= 
# # 
& 
‘ 
t ot, = = 
en t WN 
‘ sal 
WN 
hig. 2—Schematic diagram of the Motor 
\ ree = 
ola type HS-289) plated-circuit) chassis 


1—Insulating base and two metallic lay 
ers form a sandwich. 2— Metal etched 3. right—The completed \ 
out by photoengraving techniques, leaving chassis, with components \ 3 } 
metal circuit lines on nonconductive base soldered into position. 
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Photo A (top)—Underside of the Mo- 
torola HS-289 chassis. Photo B (Chot- 
tom)—A top view of the new chassis 


Photo at right shows the smart cabinet 
of the five-tube a.c.- d.c.-type receiver 


which uses the new HS-289) chassis 

t and tt 

When emoving defective 

ent t a na ordering 
(60 watts or ke ) to avoid damage t 
the wiring. Do not use a solder y gu ” oO) 
The leads are very thin and too muct T 
heat will burn them or cause them t ayes j 
pull away from the base materia it | 

Replace damaged circuit lead | 

with regular hooxup wire = | | 

i. When removing tran BOTA) | 
the volume control, or electrolytic ca Fig. 3—Location of alignment 
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points. 


pacit er 
t ‘ a 

‘ 4 ‘ 

il her ‘ ted 
chassis. If a solder 
heat ¢ 1 
a sma soidering 


as much molten solce 
component 
nately 
Take care that you 
plated connection 
ds tube 


moved by squeezing w 


Dams 


can be rer 


away 


heating and loosening 


unsoldering. Snap the new « 


solder it to 


hole and 


6. To remove resisto 


unsolder one lead at 


remove all solder fr 
do not permit it to 
leads where it wil 


7. Be extremely ce: 


placing the volume 


nut or the tuning-cé 


screws 


at 


under the } 


the plating on the 


Alignment proced 


The alige 


An Isolation 


Alignmen 


Gen 


Sig. Gen. Sig 
Connection Frequency 
Pin 7 of 455 ke 
12BE6 


Pin 7 of 1620 ke 


g whil 


rs and 
a time 
on tne 


run int 


ure 


vera 
hort 
er ! 
of the 
Alt 
‘ 


+ Table 


12BE6 pe 
Loop* 1400 ke Tune f 
\ re t 
the ‘ 
1 nerator st 
e mod itior \ 
‘ th th } 
il penerator act 
le a 
Alignment proce 
table Beyin the i 
ve me control set 
put. Reduce the output t 
as the circuits are rougt 
hance so the signal act 
loe not exceed rit 
This prevents the re er 
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cult 
ful not to da 
aye tl ‘ 
control mount 
TUNIA TE itor mour 
APACITOR ANTENNA — 
\ Washer t be pla 
ing screws when reinstalling th 
FILTER a sis in the cabinet. These 
EAKE hum. If a transfor t availa 
Ri negative ley of t capa 
\ - through a O.l-uf ¢ r rate 
wy — 
é 
Tuning Adiust ~ 
Gang Fig 
NTERLOCK PLUC 
open and 4 
ea 
4) (TOP) 
(BOT) mul 
J 
int E 
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ho watt 
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(Vhoto above)—Rear view of the v.t.v.m 
showing slotted-shaft 
justment. Fig. 1 (left) 
the inexpensive v.t.v.m. Fig. 2 (helow) 
-Schematic diagram and construction 
details of the rectifier-type test probe. 


calibration ad- 


Schematic of 


Inexpensive 
electronic meter 
simplifies 

many servicing 


tasks 


By JULIAN P. FRERET 


HE 20,000) ohms-per-s 
meter has become the basic item 
of test equipment for shop and 


laboratory. The popular 


vacuum-tube voltmeter has a 


creased substantially during the 
few years. With greater complexity i 
FM and TV receiving equipment, 


v.t.v.m. has become a nec 


jobs which require high-impe« 
measurement 

The home constructor and small she 
owner is confronted with | mma 
of either buving a ready-made 
ment, assembling a kit, o1 aking 
a meter from scrap and 
ponents lying around in the extra part 
department The technmieciar na 
earned to make f ise of | iM 
ohms-per-volt meter may not Tee + 
spending the $50 to ore f 
a tactor ot nor even making tie 
of the several kits on the ma tra 


from $20 upward. A + t 


ing 


may fill the bill insofar as bas mes 
rements and ranges are « erne 
and at the same time dent the px 
book only slightly, depending, of ‘ 
ipon the number of spare ul 
can be gathered from the nk be 
A glance at the back f rad 

construction periodicals ar at the va 
ous V.t.v.n made up by acquaintances 
reveals that they fall into tw iSses 
the super-duper jobs in ling hms 
scales reading to thousand f ey 
ohms, supplied with 1 esistor 4 
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| 
1G 
< 
* 
5 
he 
bb 
13 
a 
PLUG COPPER TUBE TO wETER 
5 | 
has 
re PLUG 4 
+ VA 4 
$ 
Ww 
2MEG 


‘ i ed t 
iverage sh erator’s budge a 
the ‘ it r arger-than-a-mat 
ox! type ta mpanied t a pl 
ng tha t in fact, 1 
" it). The latter type—the te 
toy variet ttle pract Value 
ind penerally require liminutive part 
t at att ré ad Dla na 
The meter shown in the photograph 
was made up as a happy compromise 
between the extremes of high cost and 
tir impracticability. Except for re 
tance measurements, it wi perforn 
most of the functions of tne aryer 
models at a considerable saving in 
riginal cost. Resistance measurement 
ere omit 1, as 
to obtain reading 
ohms, and all val 
obtained with the 
multimeter. Too, a measuring device of 
high input impedance for determining 
resistance Is of limited value to the 
averaye pairman or experimenter 
he additional switch and switch bank, 
resistances voltaye cell, and reca 
brated meter-movement scale necessary 
for resistance measurement not only 
‘ iid increase the cost and complexit 
! the instrument but might t » re 
iit in expanding its size or severely 
ercrowding the interior of the ca 
The meter wa co tructed i a ha 
ny-ftront heet-stee bo ! re or 
t a a t it hor ntai face 
! te a to me ‘ tat cal 
ver ‘ erve sma nanye 
eading lie the er a or 
i ‘ ta t a re 
tooping r caref rut I> er 
f tr cabinet are 4! t 
ene ny a ta lard read 
Dtainable tro t It wa 
ice t t the part ur t 
nadue ling \ miniature tube is 
eclded ayainst, on the ava 
il ver ent t and 
eater 1 ue ( the OSN \ 
AT7 1 t t ibstituted for the 
tal tube th a saving of ict t 
he 6SN7-GT has fur hed satistactory 
ce n the er 1 con 
eted, and the de on aga 4 min- 
e tute asa trent one 
Deta onst tion are shown ir 
the il ne ote i The 
er transformer mounted rectly 
the floor f the ping-ta it t 


inother piece 

was used for 
va aret 
rovide 


The tube 
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of thin alun m, whicn 
a cabinet back. The back 
drilled near the tube to 


and over- 
h might cause inaccurate 


prevent 


filament ated by a 


1952 


‘ ‘ lar \ jing rathe 
tha ad ng re tor. (See Fi, 
i t Was orated 
that t Volt ai 1 
1 t etely f1 the ter cir 
h work inv 
t i t t l \ t t ther 
t ule fiament powe 
ke t roduce firewor and 1 
fort t The high-voltage lat ‘ 
the pow transformer furnishe 117 
\ ts, wi vhen u nh the 
rectiner prod low 
stat I ate Ipply tor the tube 
\ word about the meter movement 
The one nown Was bought surplu 
from Sun Radio of 
for $2.07, and has 
movement with 0 
cale These seales lend themselves 
to easy multiplication and the finished 
instrument Was des prned for at and 
range of 0-1.5 0-15 and 
rit full-scale measurements 
which have proved the most handy 
around the shop, Any other low-current 
! t ent that may be avallabie can 
be pressed into service. Remember that 
the lower the basic movement the better 
A 0-50 miere ipere movement, for ex 
ample ation over a 
malier ibe s character 
isthe quently allow 
rreater ira the 
o-1 mi Of course 
he pri directly 
pe ha to their ens ty the 
miting actor will be the expense, ur 
t a pare meter of Nig ensitivity 
ng around the extra-parts bin 
Re tor or the resistance tick 
are the inexpensive nall-watt varict 
t \ e chosen with are ts t 
va a Ose as | to 
HOO and 10.8 mevol $ 
e the basic a the meter 
t ! | re t or the t it of 
these re tor electior re made 
f the ) of a tolerant retailer 
after mar measurement vith an ac 
rate ohmmeter. Precision emipre 
( n re tors could have been 
t ted it apain the t 
ting factor and the more accurate 
ana exper t units were decided 
In the front-view phot ontre 
from left to right, are: on-off witel 
n the power line, witt ilot-bu W 
iiwator above it, range-selector Viten 
Dala ntre potenti eter, polarit 
reversing teh, and (éat tl le) the 
nnectors for input leads. At the rear 
i wr ’ the other hot tne a 
meter 1 ement and once adjusted 
need not be moved unl the tube ji 
nanged ¢ the re tance sti cnange 
marked in Vaiue 
The circuit is of the balanced type 
The balance mitre make the t 
halves of the dual triod iM h 
current that both piates are at the same 
potentia A change in the ¢ 
of one w ipset the balance 
movement to reg 
npre ed voltage 
found to have iciently 
naracteristic curves to make 


Resistors: 2 x 
00x he 

megohms watt 
2—5 000-ohm wirew 1 pote 
Capacitors 003 0 
electrolyt 
Switches: |-sogie pole 
pdt 
Miscellaneous 60-ma sele 
rysto holt wove powe 
40 63 volt 
us per tert 6SN7.GT tube 
ack plug mate horde 


] 
ilts in re 
ircuit ul 
ments are made at 
it is decided 
built into the cabir 
with ! la and 
Was assembied fro 
has been more than 
shop and home cor 
probe Wa const! 
tior f neh d 
copper Water pe 
ordinar ! int 
the er 
i 
ape with a 
dow to size in tne 
dy The tip cor 
ea hone nre 
Shielce cable ce 
t } 
a 
art t? 
at t a 
ait read > 
with the robe ar 
the actua 
+} 
‘ ‘ 
Editor) can | 
at men ‘ 
‘ ‘ ated for t 
on the ele! a 
vt } 
‘ 
ice for everal mot! 
ich na ne a 
tr nt tilit 
vi a 
‘ table re ilt 
t? 
i 
rk ina 
t} 
ete 
mer read ta 
t al t 
eme a i 
\t i tota 
ot » } par 
average are-part 
ent an asset of far 
averaye 
Calibratior 
mete lentical t 
inst ent. Feed 
nh ha been 
rate t eter 
the CALIBRATION 
reading. If y« 
00-na meter, 
prepare a new dla 
chart. Use variable 
ippile and in 
ipply calibration 
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ime ete nd voitage-1 ut tube reading nea ver ‘ t 3 
4 2 
Bill of materials for meter 
¥ 
22 Ox wort 
ew 3 ef 3 
The d probe (Fig ) ital 
tor wt h re 
acitive the 
Mo a mea ‘ 
higher frequer 
hat re her 
Instead, a 
t} } | 
le imte pene i 
ed n t 
meter tr ! i 
imi } i 
i la le 
d t ‘ 
t ! il 
eu 
a trifle higene 
i t lu 
ha i 
«Al i 
ind the and ntr are held t ‘ 
to the front panel by their retaining f 3 
¢ rhe rest of the parts are n nted hie . = 
na small aluminum chassis bent out ral tot 
fasdx 4-incl iece of scrap cut down rite 
t ize and drilled for the socket and ' f ; 
arious 1 nting igs The chassis is he ! ‘ 
led with sheet-metal screws to the 
ottom and side of the cabinet to retain ired ul 
tir ace. The scrap pile a fturr hed t ind a@ 
7 
“wit i i 
neating wi rit 


| 
| 
| 
| 
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SALABLE 


By JAMES M. 


LECTRONIC erviee technicians 
‘ pla nstantly that the pub 
fers them “gyy} that 
nat t ta that effect ire 
printed t ited. The association 
j ‘ tier the re is appealed 
wns are ted in store Sut no 
esent the technictar ide of 
re t t the re vt | int the 
‘ aut ifacturer 
t 1 new le he doesn't 
t ea It's the best!” in three 
hea re at the He 
pet fown to the meat of the ibject, 
th text ar | re { how the car 
feature sivantage And when you 
, i den tration ride, the ale 
vhat the car w lo beside 
t t 
i es that apy to TV service 
We at ive we i > Parts? 
rons? NO! All we 
have ¢ ‘ And the on 
‘ t, effective when 
‘ ‘ h | ! right 
‘ 


Resentment—or appreciation? 


Take instances an intercarriet 

na n ture 

I) ! the fT 
i ‘ uit for 
t i (neariy r first 
ft e in 10 

t It wa i ‘ 
t n th ‘ 
ed e 0 

In 

t the th ca 
t e he 
we t t wa trie 
t ‘ ry 
n the brightne t ed 
and the tomer didn't try it) before 
he alled') \ the tine Nhe 
ne Kt yY ny hat 
he fi | t and what he doing 
iMost « tomer vant to know what's 
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ENCE 


HARTLEY 


going on, ever f it only so they can 
vive the detai to Pop when he gets 
home that night.) 

He explains, even before the back of 
the et off what part of the set 
trent giving the trouble. “We have 
ound he savs, “so we know right 
away that the tuner and the picture 
circuits and the ind tubes and the 
power ipply are working. In these 
ets, you see, the picture and sound 
come all the way through the set to- 
gether, and the sound is picked off just 
hefore the big tube that means all 
those tubes are working.” 

By this t the back is off the set 
We the big picture tube is lit! I'm 
glad that’s not burned out! So, the 
only place left to check is the part that 
produces the high voltage n this cage 
here 

The lads neariy et 
what cage ind to 
ask for id t iL t set, 
ind clean the dust off th i 
hould, anyhow, to i} ire ts not 
eakage tha wiving the trouble and 

i get a reputatior neatness and 
ca ef the tryatr ’ 

Our ale n the er ip the cage 
ind ike au il test the horizon 
tal amplitte N irk there 
he sia The trouble nm be in the 

irt of the cuit be e that point 
H it na OSN7; the face f the 
C-R tube how ng class ofr 

ething ama he irt t | the set 

‘ togret he a I'm glad it 
t the hat a $4.80 tule 
The one that went ba vy $2.20, so 

t ervice fee, that’ 

t $5.71 
he t, takes a ets the ntrast 

it ince cont roe tsk! tsk! 


w 


to 


vithin minutes of 
irst example took; but wha 
sult! Our lady now 
ll listen: “Why, he was 
house a few minutes, and he 
ok the back off he knew 
rong! Why, did you kno 
und and picture go a 


throug? 


fore 


whi 


w that the 


tr 


e 


the set together, and the 


is separated right at the big tube? 
he Was the nicest man—he even ¢ 
the insides, and he was seo glad it 

an expensive tube he found bad 

he only had to charge me 35.70! 
this time, the tone of voice bracket 
with Einstein and treak the Bank 


Pop wants to know, too 


WW 


W he 


her 
i “ 
et 


gone t 
ipt 
Vher 
et hin 
the 1 
nit 
eay 
and 
time t 


nthe man of the 


ca vou prot 
ping him out fror 
rh But that, too 
Every man ts cons 
heen a Steinmetz 
M.I.T. instead of 
r running att 
nclude some 
i spar test the 
ee the park, at 
kv is venerated, * 
n vour car, where 
1 up to 6.000." By 
eu and he are f 
re a cinch to be 
he et has tre 


Psychology at work 
TI idea of selling y 


expert 


t applying 
ys have beer 
Peo 


to authority, fr 


le have beer 


e teacher whe 


«tor who know \ 

p who can direct 
city all represt 
it with knowledg 


sclous association 
a 
information with ! 
we 
bY explaining son 
isly 


obvi simple, 


s terribly complica 


good gan 


more t 
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| 
\ / 
\ 
~ 
~ 
. 
\/> 
Ve | 
\ 
\ 
it 
i different 
t al 
in the 
he even 
was 
Mie way 
ind 
And 
ed 
nt 
Ana 
¥ 
' 
e vround 
| 
, can be an 
ed } 
he'd only 
here he 
r is stepped 
tern and 
te 
t ike the 
rhe rie 
4 irself as 
vhat the 
¢ ret rting ‘ 4 
veut tioned ¢ 
Sen chor la 
| on, knew the answe 
without the back of the 
the i at a \ 
~ 
Ng \ ind say Have 1 noticed the « 1 through a 
mie f the people: have sort of flat strang t auth 
heads (or short leg as the case may yiving And by a v 
; hed?" He gets out his mirror, goes be subcor the techniciar 
| hind the set, and adjusts the vertical who whe 
controls until the picture just fills the parts work, w 
screen and is linear, then puts the set shou an the ¢ 
back against the wall, saying: “There, tomer thing that t 
I'm sure you'll find that will be better.” him i t to the cu 
Our service salesman is out of the tomer | EE @ i. is classed, 
— ‘ 


You don't need a club 
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Technicians wail, among themselves, 
that the public doesn’t appreciate the 
verhead they have to carr But what 
they do to help it sink in, wher 
they’re in a position to do so? It’s not 
ar and shouldn't be But 
vner ‘ t eaching for a tube, cus OME t © ag a small! be conduct nign powe but are é ! 
‘ Ww ay My. what a t of ng seismoyraphic explorations in langerou nee the erat 
‘ i ave there! the Gulf f Mexico was wrecked by a high frequencies. Be 
rt the nt at which t iV ter eX] (Seismographk na ed t 
Ye there er $120 worth of tube exploratior yene ised ir earch tallest ng aval t tha t 
nm that and that n vhat | ng f s the que of mapping ing operatior n the vicinit 
irry with e.” You are imparting by nderground forn s by setting off we led 
nlicati that y also keep an ex x ns below the irface and mea Mobile transmitte e de 
ellent stock at your shop, and, with iring the time required for bla waves tential hazards in spite f their 
cut any more effort than that, vou o reach vat i ecelving points.) power, because the ! ‘ ht 
ive established yourself as a_ solid Investivatior lefinitely esta hed rect nto the asting area 
nessman, With a good iy that the ats store of blasting caps 
' 
fre an independent, with 1 ile had been set off accidentally by 0 
wm, it’s doubtful that vour custome? aves 
\ ever see your shop, so vo have t Alt igh this is the only know: ase 
et them know that the shop is there Pits Kind, the possibility that it might 
acking you up—-that you're not ist a happen again prompted E. | lu Pont 
an with a black box of tubes and t le Nemours & Company to make a de 
th an office under your hat tailed study of all the factors t could 
Similarly, when vou have to var a conceivally ause such an accident 
to the benct expla that Their Techni Bulletin No re 
re taking it there only because | eased th vear, gives the results of 
ive ver $1200 wort f instr nent their nvestigation, ind recommend Fig 1 \ 
n the hen nd the te me what's pecitic methods for checking ispected blasting line 
| 
yon t t ind re a ate azard area Sap) may under cer 
BAST 
A man with $1.200 of equipment The danger involves or t capa © BLASTING UNE — tain circum 
n + benet ol y a better re ised t et off th main blast. (Dwna = stances become 
t anr.f. antenna 
1irman than the one with only a litt te and milar high exp ive art 
eter } it t them know a t detonated by mechanica wk or ex EAR RN ob 
o te } The averave t owner wi treme high pre ires. Blasting cay 
Amateur ! rowave 
nd read » the oposition that re filled with an ignition-ty ‘ ) 
ind ran transmitte 
easier to ta i i to tl f ve ! t spark or the heat of an 
dangere In th rst 
n to tal hop to the et electr current The shock f the cay 7 
a t i ited 
f ‘ the et with or ext t tf the blasting charyve.) 
t ‘ tle 
eter, ap The ent required to fire commer Furth 
na the ¢ e. Te the customer: “My ia range vetween 0.25 amp and :} 
e a t ne ‘ 
equi ent would have wated amy Anything over 0.15 amp 
re } 
tne ad part sooner, but I didn’t want considered potentially danger« Le I 
pera ! t 
to nave t nharge ou for trar rting 
| ‘ 
the set to the shop.” You get th p  R.f. pickup 
lea ac i the tome eased ee Ti current may ea ‘ 
: Safety measures 
that you are trying to save hin ney velope f the cap Is at the cent fa i 
he hulletin wive 1 
‘ the I cire t (Fig. l-a) one b f-u g at 
ate 1 ince a i 
Don't overd t, of course. If a man the frequer of a nearby transmitter 
power, and a ing f ‘ 
tai t about nis not it t i circult ‘ q rf 
binatior and f 
to make the owner ispicious. You don't ( ng (Fig. 1-b). In the first ise 
ts tha yht 
Want him to wonder if you may not tne isting eult form i res t 
ene! to « ‘ i i 
t be talking to cover up the fact that lipole with the point of maximum cur 
v« haven't got a shop at a Let vour rent in the center. In the second case P ¢ (Watts) Dist I 
reference to the hop be natural and the ! It acts iS a quarte NAVE - 
5 25 
istified nded Marconi) antenr vith 
Remember that a service techniciar max 1 ( rent at the grounded end 0 
( 
has or two assets, his reputation and Since isting i nn an 
his knowledge. Your reputation in he along the surf 
00 
b t me perioc ab takes ver swi 
era per 1 a oo 1.000 ‘ 
solute st and fair dealing. But the greatest ar : ) 
1.000 ) 
ome e In your Know-t ar picked p tron ‘ 
parted to the custome? yur antennas. Pickup is reduced he wire 
000- 10.000 
very first visit are laid directly on the ground . 
10 000- 25.000 
The active elling of t k-i - e 
rade, your knowledge, w ke vou Danger points 50.000-100.000 = 
from being classed by your customer AM broadcast and commercial sta- 
as “one of those gyp TV men As tions constitute the greatest hazard be It alse iggests an ext 
proof, our shop (a bench in the cellar cause f their high power, relatively safety test. With the blasting 
of our home) services only customers low frequencies (which may m nh the wires In position, a 15 i t 
wl have heard about us from other long f ng leads required by ordinary (Ne 47 r equivalent) nnect 
customers, and we have five times as safety practice), and the presence in place of each cay Elect blast 
! ist today as we had a yen country where blasting may he should not e attempts the 
END | common. FM and TV stations also use’ glows at all 
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mn the cients mind, as ar authority.” 
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Unusual circuits 
demonstrate engi- 


neering abilities 


applied 


voltage 


hor ife and 
iry batteries 
way portable 
When the switch is thr 


disadvantages 
of the 3V4 filament 


from using one 
months a nected from the battery and 
et manufac nected in series between R1 


This raises the bias to abx 


the current 


i different schemes 
! batteries and reduces 
devices j 2 

battery he 2B400 uses a 1R5 
lition to the V4 

With the Ecos 


heonomizer” cireuit in ROA 


telv 
Operating the et 


economizer en (ON position) 
node 


er The ECON 


drain 50 ma ar 


alses the 


OMIZER swite! isui operated in the it 130 hours 
One tion connects the receivers (Air 


OFF position 
et { halves of the lament in parallel 

OFF Se ' rovide greate ode emission and 
t fron ag Ximately 


“ ies 
‘saver” swit 


resistor in 
filament leads 


Saver’ circuits in other sets, The circuit at ai 


s-connected filamer 
ments are connected in 
Y-volt A battery. 
ys the res 
it and reduces the 
approximately ma 
he parallel-connects 
the O.456-ohn 
duces the A drain by about 
both of these circuits 
saver switch reduces the v 
filament string and cause 
t 


to rate at lowe! empet 


drain the B battery 


proportion 


ig. $—Output-stage bias circuit in the values 
the VTele-Tone model 165) chassis 


AM POS 


aad 


Many of the recent Phileo AM-FM receivers use the 6107 triple diode as the ratio detector and a.v.c. rectifie 
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Novel bias circuit 


In most a.c.-d.c. sets, the output tube 


by a cathode resistor or the 


is Diased 


lrop across a choke, speaker field, or 


resistor in the negative leg of the B 
supply. In these circuits, the effective 
B voltage on the plate is reduced by an 
amount equal to the drop across the 
There is a waste of 
power in the resistor 


Dlasing resistor 


To eliminate this waste of power and 
available voltage, some receiver manu- 
facturers use the voltage developed 
across the oscillator grid leak to bias 
the output stage as shown in Fig. 3. This 

reuit, used in the Tele-Tone model 
165, eliminates the cathode biasing re- 

stor and bypass capacitor which are 
generally used. This circuit is certainly 
not new, but it is unusual enough to be 


a source of trouble to service techni 

ins who may have occasion to service 
the set without consulting the schema 
t diagran A change in the charac 


teristics of the 1L2BE6, or in the value 
the oscillator grid leak can vary the 

a on the output tage and cause 
itoms of far more common troubie 


Leakage through the .006-uf coupling 


ipacitor be the plate of he 
12AT6 and the grid of the 50B vi 
obal cause other trouble in addi 
tion to the torted output whict 
th ial result of coupling capacitor 
The positive voltage whict 
vO appear tr Ose ator grid 
(pin 1 of the 12BE6) would be Ke 
ause the ator to Ta I erate 
atical 
In one set which used this bias cin 
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iit, the set would cut out or shift fre 
quency when operated at high volume 
levels or when loud passages came 
through. The first audio amplifier acted 
like a reactance tube and caused the 
oscillator to shift frequency or cut out 


entirely 


Unusual tube 

While reviewing the circuits of cur 
rent Phileo receivers, I noticed some 
thing that I had overlooked during 


previous studies. For the last two 


years, a 6BC? triple diode tube has 
been used in the &-tube AM-FM_ re 
ceivers he application of this tube is 


shown in Fig. 4 

Diodes connected to pins 1 and 2 and 
8 and 9 are used in the ratio-detector 
circuit for FM _ reception. The diode 
connected to pins 6 and 7 is the a.v. 
rectifier used during AM reception. An 
a.v.c. delay bias of approxin 


volts is obtained by conne 


cathode of the a.v.c. rectifier 
junction of the 330,000- and 22,000-ohm 
resistors in the voltage divider between 
B plus and ground. 


sual feature of these set 


l the ist of resistance-capac 
coupling between the first and second 
if. amplifier for AM reception. R20 


and R21 are the plate-load and 


1 Ist 
At the AM 1f. (455 ke), the impedance 
of the FM if. transformer w 


e and has little effect on the 


mn of the resistance-coupled cir 


During FM reception, R20 and C33 
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Fig. 5—Squelch circuits of Motorola Sensicon FM communications receivers. 
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N the October iw, disc ead the 
‘ ‘ ements for ubf. TV con 
erte ind described the Kingston con 
mverter which emp 
t te The 
ttl erter howr 
en a it it 
tirely different pt 
tuner 
! her 
th ippearance of this 
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an f convenience in tuning. The 
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the witel to the UHF position after 
eChief Engines Rad Station WELI, New 
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Electric's two Translators—for 


Fig. 1—G-E 
UHF-101 Trans- 
lator has con 
tinuous tuning 
over all the new 


u.h.f channels. 
f 
| a 
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Fig. 2—Schematic of the G-E UHF-101 Translator. Oscillator and_ r.f.-input 


circuits are tuned by shorting bars across quarter-wave parallel lines. Switch 
controls both Translator and TV receiver, selects either v.h.f. or 
extra position for 


and has 


turning 


on u.hef. 


tuning-dial 


input, 


light if desired. 
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a u.h.f. channel has been selected. The 
right-hand knob is the tuning control 

Fig. 2 is the schematic of the UHF- 
101. Balanced lines tune the mixer in- 
put and the local oscillator circuit. A 
ganged drive-screw arrangement slides 
the shorting bars up and down the lines 
when the tuning control is varied. The 
6AF4 triode oscillator is cathode- 
coupled to the 1N72 crystal mixer 
through a l-uwuf,capacitor (C24). The 
mixer i.f. output is fed to the cathode 
of the first half of the 12AT7. This 
section is operated as a grounded-grid 
amplifier. The second half of the 12AT7 
is a phase splitter with equal and op- 
posite outputs taken from its plate and 
cathode. This allows the output circuit 
to be balanced to ground in the primary 
of the output transformer (T1), for 
minimum v.h.f.-noise pickup. The i.f. 
output is tunable between 79 and 85 
me to provide against the possibility of 
interference from strong local signals. 
If there is interference on channel 5 
the slug in L10 may be adjusted from 
the rear of the converter to channel 6 
(or vice versa). The power supply uses 
an isolating transformer and two sele- 
nium rectifiers in a half-wave doubler. 

The diagrams in Fig. 3-a and 3-c are 
the alignment setup and diode detector 
network recommended by the manu- 
facturer. Fig. 3-b shows the locations 
of the various adjustments. Precise i-f. 
alignment on either 79 me or 85 mc is 
obtained by adjusting the slug in L10 
for maximum reading on the microam- 
meter. If one is not available the v.h.f. 
receiver can be connected to the trans- 
lator output terminals, set on channel 
5 or 6, and an ordinary v.t.v.m. con- 
nected across the picture-detector load 
resistor. Since u.h.f. signal generators 
ace still scarce and very expensive, the 


oscillator and mixer sections can be 
aligned on a u.h.f. station. For oscil- 
WHE SIG GEN TRANSLATOR CODE NETWORK 
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Fig. 3—Setup for Translator alignment. 
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Television 


lator alignment with a station between 
475 and 675 me, after the dial 
at the proper point adjust C21 for maxi- 
mum output. With a station between 
675 and 890 me, adjust the tuned-line 
nut “A” for maximum output. For 
mixer alignment adjust C5 for stations 
between and nut “B” 
675 and 890 me 
adjustments made 
output, trans- 
at the channel 


setting 


475 and 675 me 
for stations between 
Both of 
for maximum 
lator dial set 
frequency 
The UHF-101 will operate with all 
types and makes of v.h.f receivers. It 
has been tested over a two-year period 
at u.h.f. monitoring stations maintained 
by WELI at New Haven, Connecticut 
Reception of the Bridgeport RCA-NBC 
experimental u.h.f. station KC2XAK 
has been excellent, and there were no 
mechanical or electrical failures 


these are 
with the 


proper 


G-E UHF-103 translator 

This 3-channel unit (Fig. 4) is de- 
signed to mount inside the v.h.f. set 
cabinet without affecting normal opera- 


Fig. 4—Service technician making one 
General Electric UHF-103 three-channel Translator mounted in a v.h.f. receiver 
cabinet. 


tion of the receiver on v.h.f. channel 
It mounts on a bracket attached to th 


inside of the 


cabinet and can be in 
stalled easily, without removing the 
chassis 
When installed in the new G-E v.h.f 
sets the translator's station-selector 
switch and a u.h.f. station dial plate 
are mounted behind the present v.! 


tuning knob. On G-E sets made before 
the spring of 1949, the uh.f 
knob and station dial 
stalled in some convenient position on 
the side of the cabinet 

The translator can be set with a 
screwdriver to any three u.h.f. stations 
in the band from 470 to 890 me. If the 
set is moved to a new 


tuning 
plate must be in 


location, the unit 
may be retuned as simply as 
buttons on an AM radio 

The schematic has not been released 
yet but units 
public 

We plan at present to describe the 
Zenith and Mallory ultra-high-frequer 
cy tuning equipment in the next article 
in this series. END 
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Case 60552: Du Mont RA-109A 

This is a fantastic story illustrating 
one of the reasons why some segments 
of the public mistrust the service 
technician. One bitter experience spread 
from person to person gets worse at 
every retelling 

A Du Mont dealer called me and told 
me he had sold an expensive set to a 
lamp manufacturer. After only four 
days of satisfactory operation the cus- 
tomer reported trouble. A_ relatively 
large service organization was handling 
the dealer's service. The service techni- 
cian on the call took the chassis out and 
informed the lady of the house it would 
cost about $45 to repair. The lady didn’t 
object, but when her husband came 
home he blew his top 

He called the dealer and demanded to 
know what kind of set was being sold 
for the king's ransom he had paid. As a 
clincher he told the dealer that for $45 
he could get a Du Mont engineer to 
ervice the receiver because all the 
parts were still under warranty. The 
dealer realized that $45 seemed like an 
exorbitant charge for labor. How many 


things could go wrong in a brand-new 
et? 

This was a new model at the time and 
there were no schematics available. The 
repair card indicated that the service 


techmieian had found hum in the sound 
and a ripple on the picture 

With the irate customer practically 
breathing down the dealer's neck, I got 
‘ blanche to go ahead and do the 


wort 


6CB6 T 


| Television 


best I could in the shortest possible 
time and—of course—for the lowest 
possible price. All service seems to be 
like that. Everybody wants the chassis 
back yesterday and a bill that repre- 
sents 1939 prices 

I decided to start from scratch. There 
was a ripple on the picture and hum 
on the carrier. But there was no audible 
hum except when the receiver was 
tuned to a station. The horizontal sweep 
was very unstable, with a tendency to 
go out of syne at the drop of a hat. 
Trouble like this could be almost any- 
where— horizontal sweep, tuner, picture 
i.f., video. 

The most logical place to start was 
at the horizontal oscillator. Removing 
one of the horizontal sweep tubes would 
eliminate the probability of horizontal 
trouble. I could have pulled the 6K6 
horizontal oscillator first, but the 6SN7 
discharge tube was easier to get at. 
After all, why put out extra effort 
needlessly? Lo and behold, the hum dis- 
appeared from the sound! (The picture 
disappeared too, but this was due to the 
absence of high voltage because the 
6SN7 was out of the socket.) 

Checking the tube-location chart on 
the side of the cabinet indicated the 
other half of the 6SN7 was an a.g.c 
clamp. It is possible to have a bad tube 
that has interaction between the two 
triode sections. At first I thought this 
was silly and to simple because cer- 
tainly the other technician must have 
tried a new 6SN7 here. But since I was 
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SUPPLY 


Fig. 1—VPartial schematic of the Inputuner used in Du Mont RA-147A Telesets. 


By LARRY A. QUINLAN 


doing this on my own without any pre 
conception that the other fellow had 
done a job, I decided to try another 
6SN7. Result—a new tube—a new set! 

With that kind of luck on the first 
try I am now one Du Mont dealer's 
boy wonder. Saved the dealer $40; got 
a lamp as a present from the lamp 
manufacturer; and who knows how 
much good gossip as the customer tells 
that story around 

Checking the 6SN7 later on a tube 
tester showed nothing, but testing it in 
another Du Mont RA-1LO9A created the 
same hum on the carrier and ripple on 
the picture. My guess is: Some 15,750- 
cycle interference was getting into the 
a.g.c. half of the tube and was messing 
up the a.g.c. line, but good. It would 
be even better if one could be sure 
about some of these hunches. 


Case 60652: Du Mont RA-147A 

Complaint was: no picture, no sound 
Raster was there. Seemed like trouble 
in the tuner, or in the first or second 
video i.f.’s, as these are the only parts 
of this receiver where picture and sound 
are common. Could be the power sup 
ply, but it would have to be the low 
voltage section since the raster was 
present 

Pulling the first video if. tube and 
reinserting it immediately provided a 
disturbance test which gave a flash or 
the screen and a sound in the speaker 
This quick check suggested the vide« 
.f. strip was O.K., but a signal genera 
tor on the grid of the first if. gave 


double assurance. Black bars appeared 
on the screen of the ( RT wher tne 
signal generator was tuned thr gl 
the 20 30-me range. We at least that 


part of the circuit seemed all right 
Next to try the tuner (see Fig. 1) 


All voltages going into the tuner 
checked O.K. Pulled the 6J6 mixer and 
inserted it quickly—no click in the 


speaker or flash on the CRT. Removed 
the 6CB6 r.f. amplifier; checked plate 
screen, and cathode voltages at top of 
tube sockets. Tubes were heated; there 
fore, it seemed unnecessary to check 
the filament voltages 

There was no voltage on pin 1 of the 
6J6 (oscillator plate), and none on pin 
5 of the 6CB6 (r.f. amplifier plate) 
There was voltage on pin 6 (screen 
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grid) of the 6CB6. In the Du Mont 
Inputuner the 135 volts B plus for the 
screen of the 6CB6 comes through a 
red and black lead and is separate from 
the 135-volt line to the plates of the 
6J6 and the 6CB6. (These are fed 
through a red lead.) There was no 


voltage on pin 2 of the 6J6 (the mixer 
plate) 

Nothing to do now except to remove 
the tuner 
analysis. 


from the chassis for careful 
There are leads to un 
solder before one can inspect the chassis 
of an Inputuner 

A resistance check from pin 2 of the 


five 


6J6 to ground gave no reading. This 
eliminated a short in any of the B+ 
bypass capacitors which might show 


up on a static test; of course this did 
not eliminate the possibility of a capaci- 
tor short under dynamic conditions. A 
check of the 135-volt supply line showed 
continuity. This suggested one of the 
bypasses might be breaking down under 


voitage. 


Jumpers were used to connect the 
Inputuner filament, a.g.c., screen, plate, 
and mixer-output leads to the main 
chassis. The set worked and played for 
five hours in the shop. Next morning 
the set was dead again 

Checking the tuner now revealed a 


short from pin 2 of the 6J6 to ground. 
Checking the suggested that 
rouble might with C111, 
(114, or C115. These are the only by- 
passes to ground between the 155-volt 
supply and the plate of the 6J6. The 
short read approximately 2 ohms. Sud- 
denly the short opened up, and the re- 
began to work normally. (That 
eliminated the probability of capacitor 
because when a ceramic shorts, 
it usually stays shorted.) 

The 2-ohm short might indicate a coil 
No genius in here 
outside of the capacitors the coils are 
the only components in the B plus line 
that might cause trouble. On a visual 
check the sound trap, L104, LIO8A, 
L1O8B, L106, and L107 did not seem to 
be causing the trouble. 

L111 was another matter. This was 
mounted very close to the chassis. The 
manufacturer had wrapped a piece of 
insulating tape around the coil. Touch- 
ing the coil lightly with a polystyrene 
probe instantly created a short from 
pin 2 of the 6J6 to chassis. One of the 
L111 leads had been grounding in- 
termittently, probably with the expan- 
sion of the wire as the chassis warmed 
up, or as a result of vibration. 

A piece of high-voltage electrical tape 
fastened to the chassis and around the 
eliminated the trouble. 


circuit 


possibly lie 


celver 


trouble, 


diagnosis because 


cou 


Fada S6éC55 

Picture closed up vertically once every 
10 to 15 minutes—then righted itself 
almost immediately. There are about as 
many ways to service such a difficulty 
as there are technicians, but 
one way which “gits thar fustest with 
the mostest” is to start at the midpoint 
of the circuit, say the grid of the 6S4, 
with a scope or a v.t.v.m. (See Fig. 2.) 
Working all the back from the 
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Fig. 2—Vertical sweep circuit of the Fada model S6C55 and S71T65 TV receivers 


picture tube can consume valuable time. 

When the trouble shows up on the 
picture tube watch for any change in 
the v.t.v.m. reading or shrinkage in the 
height of the pattern. If there 
is no such change the trouble obviously 
beyond the point in the 
where you are checking. 

Both the scope pattern at the grid of 
the 6S4 and the picture shrank vertical- 
ly after the set had warmed up for half 
an hour. This repeated at intervals of 


scope 


lies circuit 


about 15 minutes. At each repetition 
there was an audible click, but it was 
not coming through the speaker. It was 


like the sound of a filter capacitor pop- 
ping. Not all service technicians may 
have heard this sound. When the pop 
ping continues it indicates the capacitor 
is breaking down layer by layer. There 
are a number of intermittent pops until 
the outer layer breaks down. 

Examination of the circuit showed a 
20-uf filter from the slider of the height 
control to ground. I connected a volt- 
meter across this capacitor. With a 400- 
volt reading the picture size was satis- 
factory. Each time the picture shrank 
the needle dropped to 100 volts (some- 
times with this audible pop). After 
each pop the needle went slowly back to 
400 volts (taking about 5 seconds) and 
the picture height returned to normal. 

This 400 volts is picked off the hori- 
zontal sweep boost circuit. A 150,000- 
ohm (47,000 ohms in some 
chassis) isolates this part of the vertical 
sweep from the horizontal branch of 
the boost line. As there was no visible 
effect on the horizontal size of the pic- 
ture, it seemed to point decisively to the 
20-uf capacitor. 

As a matter of routine, and to avoid 
callbacks in the near future, it is good 
practice to check the boost voltage at 
pin 6 of the flyback transformer. A 
reading of 475 is about normal. This 
was correct in this case, with a drop of 
10 volts at each click and accompanying 


resistor 


picture shrinkage. This confirmed the 
diagnosis that the trouble was on the 
height-control side of the 150,000-ohm 


resistor 

Replacing this 20-uf, 450-volt capaci- 
tor corrected the difficulty immediately 
and permanently. This was part of a 
four-section filter. The bad section was 
replaced with a single-unit 20-uf, 600- 
volt capacitor. (In cases such as this, it 
is advisable to replace the entire capaci- 
tor rather than the defective section 
alone.—Editor) 


Case 61652: Fada S7T65 

The complaint was that picture was 
not clear on most channels. No evidence 
of a negative-looking picture, and 
plenty of brightness. One service tech 
nician had suggested there might be 
picture-tube trouble Phi is the last 
thing a service technician should ever 
mention to a customer. It’s O.K. for a 
little tube to fail, but the customer 
never expects the big picture tube t 
go, at least not for two or three year 


2 
005) 
82 
+ TO TUNER 
Fig. 3—Part of the Fada model S6055 
picture-i.f. amplifier B supply circuit 
Close observation of the picture 


lack of detail. This could tx 
passed off as poor reception due to loca 
tion of set or Don't 
brush off such a complaint as due to 
ignorance on the customer's part. Re 
member, the customer has 
with the set and knows it 
better than it is now. That's 
called for service. I emphasize this 
point because two service technicians 
preceded me on this call and both re 
ported the set O.K. 

When I went on this job I took along 
an indoor antenna. Turning the antenna 
showed no improvement on 
nel. I the chassi 
voltage checks on the video 
video detector, and the if 


showed 


to antenna trouble 


been living 


was once 


why he 


any chan 
and 


amplifier, 


removed made 


amplifier 
because 


these are the most logica 
places for this type of trouble Al! 
checked O.K. with the exception of a 
reading of 20 volts positive on pin 1 of 
the 6AU6 second video i.f. amplifier 
with the tube in or out of the socket 
Analysis of the circuit shown in Fig 

3 shows the only possible path for po 
tive d.c. voltage to reach the grid would 
be through the 120-uuf ceramic coupling 


capacitor from the plate of the first if 
tube. Cutting the 
pin showed a voltage on 
This leaky 


resistance of only 120,000 ohms END 
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S MENTIONED in the Clinic, 
we will, on occasion, pass along 
come of the servicing prob- 
lems reported to us by read- 

er One of these, sent in by C. A. 
Ihixon of Detroit, has to do with con- 
verting a TV receiver to 25-cycle opera- 
tion, The set was an RCA T57; the 
ower transformer has two 6.5-voit 
heater windings as well as a 5-volt 


vinding fer the 5U4-G rectifier fila- 
ment A conventional center-tapped 


econdary is used for B plus 

In order to adapt any a.c.-operated 
receiver from 60 cycles to 25 cycles, the 
power transformer must be replaced 
with one having a much larger core and 
higher-inductance windings than the 
original. The 25-cycle job of course will 
have to furnish the same circuit volt- 
wes and currents as the original. Be- 
cause Z5-cycle transformers are not 
readily available, Mr. Dixon solved the 
problem by getting a duplicate of the 
oriwinal transformer. He wired the two 
H0-cyele primaries in series across the 
ne and connected — the respective 
econdaries im series also 

The two transformers act as one, 
with all windings having greater in- 
ductanee and the total core area dou- 
bled. This arrangement gives adequate 
protection against overheating for 25- 
yele operation 

(Where transformers are connected 
n series parallel—all windings 
must be phased correctly, or the com- 
ination will not operate at all, and 
may even act as a dead short across the 
line. For series operation all secondar- 
it must be connected so that their in- 


i 


duetances and voltages add. This can be 
checked with an a.c. voltmeter, before 
final connections are made. Only the 
windings being 
checked should be connected for thia 


par of secondary 


teat. Tape up the enda of the hiv. see- 
ondaries while other windings are being 
tested. RCA’s TV power transformers 
have leads of different colors at the ends 
of each winding. For series operation 
simply connect either lead from one 
transformer to the different-colored 
lead from the corresponding winding on 
the other transformer.— Editor) 

With both primaries and all corre- 
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sponding secondaries in series, the 
turns ratios are unchanged, and the 
same voltages are delivered as with the 
single transformer 


Fuse problems 

Incorrect drive or a gassy horizontal 
output tube can cause considerable cur- 
rent drain. The protective fuse may be 
defective, or have the wrong value, and 
fail to blow during overload. J. S. Va- 
zalis of Baltimore, Maryland, had this 
experience with a Zenith 24H20 receiv- 
er. Abnormally high current in the 
6BG6-G failed to open the 4-amp slow- 
blowing fuse. The excessive conduction 
increased the high voltage, overloaded 
the 1B3-GT and the 5Y3-GT low-volt- 
age rectifier. The screen resistor of the 
6BG6-G also burned out. Fortunately, 
the horizontal output transformer held 
up. This emphasizes the necessity of 
using exact-value fuses of good 
manufacture. 

In many receivers the fuse value is 
critical. The Philco model 51-T1601, for 
instance, uses a 6 10-amp fuse. No 
other value should be used. Fuses 
smal than 6 10-amp will blow out 
repeatedly, and a larger fuse will not 
give the required protection. In _ this 
receiver the filament winding of the 
low-voltage power transformer is pro- 
tected by a fuse link of No. 26 copper 
wire. If this protective link opens, the 
replacement must not be made with 
heavier wire. This stresses the impor- 
tance of checking the service notes for 
the receiver under repair to make sure 
the right replacement components are 
used. 


Poor picture definition 

In a Philmore CP-731D receiver 
ising a 19AP4 tube, the picture quality 
8 poor. Contrast seema to be lacking 
and shades of black and white are not 
trug. There ia not sufficient difference 
between dark and light signal areas to 
distinguish objects in the scene clearly. 
What could cause this trouble? G. P., 
Detroit, Mich. 

As you probably know, this receiver 
uses the RCA 630 circuit to which 
keyed a.g.c. and a new tuner (usually 
a Standard Coil turret tuner) have 
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been added. The washed-out picture 
may be caused by any of the following 

Improperly aligned i.f. system 

Poor tuner tracking 

Defective a.g.c. system 

Defective d.c.-restorer system 

A combination of above troubles 

Since you have changed al! tubes, you 
should check the d.c.-restorer system 
first, and all its associated resistors and 
capacitors. Replace the .047-uf coupling 
capacitor to the grid of the picture 
tube, for this may be leaky 

Next, check the a.g.c. system. Too 
much a.g.c. bias will cut down the gain 
of the r.f. and if. systems and cause 
the poor picture gain you mentioned 

Finally, check the tuner tracking and 
video i.f. alignment with an accurately 
calibrated marker, sweep generator, 
and scope. Refer to the RCA 630 serv 
ice notes for video if. alignment, and 
follow the step-by-step procedure From 
your description of the symptoms, it 
seems very likely that poor tuner track- 
ing and i.f. misalignment are the major 
causes for the poor picture quality 


Static in sound 

I would like to know why there is 
considerable static from the seund por 
tion of a Tech-Master model 1930 re 
ceiver. We are situated in a fringe area 
but it was my belief that the FM sys 
tem in the receiver would prevent noises 
from appearing in the speaker 

I would also appreciate your giving 
me the length in inches of the quarter 
and half-wave-length jumper bars used 
on double antenna arrays. W. E. R., 
Plymouth, Fla. 

This condition is quite common in 
fringe areas where the signal is weak 
and the gain of the television receiver 
is increased by a.g.c. action. The noise 
reducing feature of the frequency mod- 
ulation sound circuit in this receiver is 
effective only with signals strong 
enough to saturate the limiter and 
obliterate any noise (AM) riding on the 
carrier. Noise will be even more pro- 
nounced if the receiver sound system is 
out of alignment. Proper alignment, 
plus a good antenna system to increase 
signal strength, should help considerably 

The quarter- and half-wavelength 
bars used on antennas depend on the 
lowest frequency to be used. For exam- 
ple, if the antenna is cut for channel 2, 
the quarter-wavelength spacing would 
be 50.5 inches and the half-wavelength 
101 inches. Quarter-wavelength spacing 
helps the higher channels; half-wave- 
length spacing favors the low channels 


Sync instability 

In a Tech-Master 630 type receiver 
the vertical sweep is unstable whenever 
there is a commercial or when films are 
shown. The receiver acts fine for other 
programa. I have replaced the vertical 
oscillator and output tubes as well as 
the d.c. restorer. I have also put in a 
new syne-separator tube u ithout much 
change. What could cause this condi 
tion? F. A. R., Ridgewood 27, N. 

Check the tubes ahead of the syne 
take-off point in the video section. There 
is some overmodulation of the video 
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carrier during film commercials 

(This is generally due to large tran 
sients set up by sudden changes from 
black to white in printed and 
animated cartoons, and sometimes 
caused by ‘ycle and 84-cycle beats 
between the 24-frame film and the 60- 
field vertical scanning.—Editor) 

This increase in signal strength is 
causing sync clipping in your set. A 
weak video-amplifier tube also could 
cause this by cutting off at lower signal 
In Fig. 1 shaded area of syne tip 


matter 


levels 


CAUSED BY AGING 


WORMAL TUBE CHARACTERISTIC OR OTHER DEFECTS 


Fig. 1—Tube aging, low voltages, or 
circuit defects may weaken syne by 
clipping signal peaks (shaded portion). 


is clipped when tube characteristic 
shifts. Because of its a.f.c. system, the 
horizontal sweep is not affected as 
much. 

Poor tuner tracking or video i.f. 
alignment is another possible cause. 
Since the trouble occurs only on film 
commercials, it may not be worth the 
trouble to undertake complete realign- 
ment of the receiver. Proper setting of 
the contrast control might help the con- 
dition—particularly if tube replace- 
ment in the video stages improves the 
operation. 


Horizontal instability 

In a Magnavox CT-257 receiver there 
is horizontal instability. I can adjust it 
to stay in syne either during warmup or 
after, but not at both times. I have ad- 
justed the horizontal oscillator circuit 
according to the 
structions. How can I correct thia 
trouble? A. A., Bronx, N.Y. 

If you followed the manufacturer’s 
suggestions in all respects and the 
trouble still persists, try new tubes in 
the modified Synchrolock circuit. First, 
try a new 6AU6 reactance tube, and if 
this doesn’t help, replace the 6AL5 and 
the 6SN7-GT. Readjust the frequency 
and phase adjustments slightly after 
the new tubes are installed (following 
the given in the service 
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for this receiver). Differences in 
between the two diodes of the 


notes 


emission 


6AL5 or a change in the character- 
istics of the 6AU6 often cause the 
stability to be affected after warmup 


If these measures fail to help, you 
will have to check all parts in diserimi- 
and circuits. In 
470,000- 


reactance-tube 
that the 


nator 


particular, see two 


ohm resistors in the discriminator are 
within the required 10°, tolerance 
Make sure all voltages on the three 
tubes conform to those given by the 


manufacture? 


Snow in booster 

In a Masco model MBT-13 booster I 
get the 
though the sound is not affected. There 
is (ess the without the 
hbooste 7 and amu onde ing u hat the 
trouble could be. F. R., Pawtucket, R. 1. 

This would indicate that any one of 
the following troubles exists in the 
booster: 

Defective tubes. 

Loose sockets or wiring. 

Improper tracking of tuned circuits. 


considerable snow im pieture 


snow on acreen 


Mismatch between antenna’ and 
booster, or between booster and 
receiver. 

First, check the booster tubes and 


look for loose parts or defective sock- 
ets. Make sure each tube is seated firm- 
ly in the socket. Inspect wiring, to see 
that all parts well soldered and 
check all operating voltages. Try to 
improve the impedance match between 
the booster and the receiver by varying 
the length of the connecting lead. Fi- 
nally, you may have to check the boost- 
er tracking with a calibrated marker, 
sweep generator, and oscilloscope. 


are 


H.v. resistor failure 

In a Phileo 50-T1600 the 
resistor in the high-voltage 
ment burns out repeatedly. It ia con- 
nected from pin 1 of the first 1X2 to the 


J-me goh m 


compart 


plate cap of the second 1X2. 1 have re- 
placed both rectifiers as well as the 
6BQ6-GT. The high voltage can _ be 


raised or lowered by adjusting the drive 
trimmer. Would this have any effect on 
the condition? The high-voltage filter 
capacitors check all right. P. S,, 
Jamaica, 

As you pointed out, the drive control 
affects the high voltage at the first 1X2 
tube. Excessive voltage can break down 
the 2-megohm resistor, and the drive 
control should be set just below the 
point where left-hand stretch and cen- 
ter compression occurs. It is also possi- 
ble that you replaced the original re- 
sistor with an ordinary radio type. An 
exact replacement should be used, or 
one recommended by the manufacturer. 
These are usually the deposited-carbon 
type, and are longer than ordinary re- 
sistors, in order to prevent flashover. 
Also try a new damper tube, for this 
also may be causing some trouble, be- 
sides the 1X2 and the 6BQ6-GT which 
you have already replaced. 

(An identical trouble in the same re- 
ceiver model was recently traced to a 
tiny crack in the insulation of the 


the first 1X At 


filament winding for 
intermittent arcover between the fila 
ment winding and the flyback-trar 


former core—visible only in total da 


ness—-was shorting the | loft 
2-megohm resistor to gro a pre 
caution, both black-| sulate 
filament windings were ed ar 
replaced with high-quality polyethy 
ene-insulated wire Thi ired = the 
trouble completely Editor) 
Boost voltage 

Tn many receivers the b fed f 
from the damper cire f sup ea ft 
plate of the horizontal oscillat Whe 
failures occur in such ece era l 
find it takes considerable time t ‘ 
whether the trouble is the scillat 
or the au eep output ere t. The dy 
at the horizontal output grid has 
amplitude and incorrect wavesha 


Voltage readings at the plate and cat} 


ode of the damper show it is conducting 


but no pulse of any magnitude ia being 
rectified. Voltages and resistances 
the horizontal output and damper « 
cuits are O.K. considering the lack / 
boost voltage. Is the horizontal oscilla 
tor off because its own parts are defec 
tive or because there is no boost f 
age! Are there any short cuts 7 
localizing the trouble? A. L. D., Nai t 
N 


You should build a test power supply 
delivering approximately 350 
across a bleeder network tapped at sev 


volt 


eral points for lower voltages (Fig. 2) 


NO LOAD VOLTAGES 


Fig. 2—Boost-voltage substitution unit 


Parts values are not too critical so long 
as several voltages are available. You 


can then disconnect the boost-voltage 
supply from the horizontal oscillator 
and apply approximately norma 
boosted voltage from the test supply 
Check the drive waveform at the hori 


zontal output grid for normal peak-to 
peak voltage. If it is low, the trouble i 
in the oscillator. If the drive 
it indicates trouble in the 
output system (usually the transforn 
er, if the tube is all right). This solve 
the problem of whether the boost volt 
age is low because of insufficient oscil 
lator output, because of other de 
fects. 

Some manufacturers give the ohmi 
values of the windings in the horizonta 
output transformer. In 
continuity and resistance readings can 


is normal 


horizonta 


or 


such instance 


be taken with an accurate, low-rangé 
ohmmeter. Sometimes this check is use 

less because the transformer breaks 
down only under load. If all other fac 

tors in the sweep system have been 
checked, a new flyback transformer wil! 
probably solve the problem END 
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PART Il 


H t ' g (Du Mont RA-112A, 
i 

In most if these models, hortzontal 

pulling can be corrected by careful re- 

adjustment of the a.g.c. control and 


alignment of the narrow-band syne am- 
plifier if. transformer (Z209 in Fig. 1). 
The manufacturer's notes must be fol- 
owed very closely. If adjustment does 
not correct the trouble, look for an 
open 2,400-ohm, 2-watt resistor (R304) 
in the power-supply bleeder circuit. 
This supplies 32 volts to the plate and 
creen of the syne-clipper stage. (An 
open resistor will be indicated by ex- 
cessive plate and sereen voltages on 
this stage.) 

Horizontal pulling or bending (Strom- 
herg-Carlaon C31? aerea) 

Check resistor R152 in the 12AU7 first 
yne-clipper grid circuit (Fig. 2). If 
this is 18,000 ohms (the value used in 
earlier models), replace with a 10,000- 
ohm unit 

Horizontal pulling at top of priettre 
(Du Mont 112A. 112). 

Check for a leaky or shorted 180-uuf 
plate-coupling capacitor in the 6SN7-GT 
yne-clipper stage (C264 in Fig. 1). 


ntal pulling; ringing in picture; 
vertical hold adjustment critical (Du 
Mont RA-117A) 


Many times the adjustable core of the 
Z7.75-me adjacent-channel trap (lo- 
cated on top side of tuner) works loose 


in shipment, Readjust by moving the 


core ¢ terclockwise until the trouble 
is eliminated 

Mi ntal hold extremely critical (all 
makes) 


Insufficient filter capacitance in the B 
supply. If the horizontal oscillator and 
output tubes check good, and no ap- 
parent defect is noted in the associated 
circuits, try additional filter capacitance 
(as much as 40 uf may be required in 
some models, while 8 to 20 uf will serve 
in others) 

Horizontal hold extremely critical (Em 
evson G64R) 

If the horizontal oscillator and output 
tubes are O.K., check for low plate volt- 
aye to the horizontal oscillator. The 
150,000-ohm oscillator plate resistor has 
a habit of increasing in value, often to 
250,000 ohms or more, 

Horizontal hold extremely critical or 
completely out of adjustment (Sentinel 
AD 02, and other receivers using 
phase-detector horizontal af.c.) 

Check the .047-.05-uf, 600-volt feedback 
capacitor from the horizontal output 
transformer to the phase detector cath- 
ode. If this is leaky, also check the 
resistor in series with this capaci- 
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tor, the cathode resistor in the 6AL5 
phase detector, and the plate resistor of 
the input triode in the 6SN7-GT hori- 
zontal oscillator. Leakage through the 
capacitor usually causes these resistors 
to change value. 

No horizontal or vertical sync; picture 
overloaded; brightness low; sound 
weak; tuning eye dull green (Du Mont 
RA-112A, 113). 

Check for a shorted 820-uuf screen by- 
pass capacitor in the narrow-band syne 
amplifier stage (C233 in Fig. 1) 
Insufficient width (General Electric 
805, 806, 807, 809) 

If operating voltages to the horizontal 
oscillator and output stages are normal, 
check for parasitic oscillation in the 
19BG6-G. If this tube is good, connect a 
47-uuf, 500-volt mica capacitor from pin 
7 to ground. This will eliminate all par- 
asitic oscillations 

Insufficient width (Capehart CX-33L 
and similar models). 

Check the 0.1-uf cathode-bypass capaci- 
tor in the 6BG6-G horizontal output 
stage. Also, try adding a 30-uuf, 6,000- 
volt capacitor from the 6W4-GT plate 
to ground or from the 6BG6-G plate to 
ground. (Later models included one or 
more of these changes.) 

Heavy foldover on right side of preture 
(Du Mont RA-112A, 113, 117A, 120A). 
Leaky 270-uuf coupling capaeitor to the 
grid of the horizontal output amplifier. 
Vertical lines about 10 inches in from 
right side of picture (Du Mont RA-119 
and similar models) 

Usually due to Barkhausen oscillation 
in the high-voltage rectifier circuit. In- 
terchange the 1B3’s or try substituting 
one or two new 1B3's 

Insufficient brightness on left side of 
raster: brightness varies with horizon- 
tal hold adjustment; syne extremely 
critical (Du Mont RA-112A, 113, 117A). 
Replace the 50-uf filter capacitor in the 
58-volt negative bias-supply circuit 
(C253 in Fig. 1). 

High-frequency whistle or buzz on all 
channels; picture and sound normal 
(Du Mont RA-112A, 113; Stromberg- 


Carlaon model 17 


series). 

Check for a loose terminal board on the 
horizontal output transformer. Tighten 
the terminal board mounting screws; 
use lock-washers if necessary. 

15.75-ke radiation from horizontal 
sweep (any receiver using a 
metal-cone picture tube) 

This trouble appears on nearby AM re- 
ceivers as “birdies” or high pitched 
whistles every 15.75 ke on the broad- 
cast band. Try a 500-uuf, 20,000-volt 
filter capacitor from the second anode 
lead to ground outside the h.v. compart- 
ment, Also try an 0.1-uf, 600-volt by- 
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pass capacitor from each side of the 
a.c. line to ground 

Erratic focus (Motorola TS-52). 
Intermittent short between adjacent 
turns in the focus-coil winding. Several 
models have turned up with this com- 
plaint. Coil replacement is necessary in 
this case, 


High-voltage section 


No high voltage (Du Mont RA-119A 
other makes). 
Open filament in the 1B3-GT, or im 
proper ‘positioning of the filament wind 
ing on the high-voltage transformer 
Try moving this winding *;, inch away 
from the h.v. winding if the 1B3-GT 
checks good. 

Slight fluctuations in brightness (all 
makes). 
Look for an intermittent condition in 
the high-voltage filter capacitor. Check 
by disconnecting one lead. If the fluctu- 
ations stop, replace the capacitor. 


Power-supply troubles 

Blown fuses (Sentinel 438, 0 
641, 448, 446). 

The No. & self-tapping screw on the 
back of the chassis (near the interloc 
plug) is too long and sometimes shorts 
out to the plate of the 6W4-GT or 
6BY5-G. Replace with a shorter screw 
or use several washers under the old 
one. Note: If the line fuse is a 2.5-amp 
Slo-Blo, replace with a 3.0-amp fuse of 
the same type. A few chassis have no 
line fuse but do have a 0.5-amp Slo-Blo 
fuse in the power transformer second 
ary center-tap return. To prevent possi- 
ble damage to the power transformer, 
install a 3.0-amp Slo-Blo in the primary 
circuit in these models. 

Blown fuses (Admiral 20A1, 21Al 
20T1; other makes with 6BG6-G and 
6W4-GT). 

When the 0.25-amp fuse in the horizon- 
tal output transformer secondary blows, 
check for a gassy 6BG6-G or an inter- 
mittent cathode-heater short in the 
6W4-GT damper tube. 

Slown fuses (Du Mont RA-109A). 

If the 0.25-amp fuse in the horizontal 
output transformer secondary blows re- 
peatedly, check for leakage in the 40-pf 
output filter capacitor in the low-vol- 
tage supply (C288A in Fig. 3). 
Replacing a 5U4G with a 5V4-G (all 
makes), 

This is permissible if a 3-amp slow- 
blowing fuse is installed in the power 
transformer primary. Otherwise, a 
plate-cathode short in the 5V4-G may 
burn out the transformer 

Intermittent shrinkage of raster; bot- 
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inches, makes 
proper vertical linearity impossible (Du 
Mont RA-109A, 116A, 119A, 
modela). 

Check for intermittent 40-uf capacitors 
across the 220,000-ohm resistors in the 
bleeder network between the slider of 
the vertical size control and ground 
(C288B and C294 in Fig. 4). 


Picture-tube troubles 


Picture 


tom shrinks about 3 


similar 


blooming; loss of high-voltage 


Television 


when brightness is increased (several 
makes) 

If the high-voltage rectifier tubes and 
resistor are O.K., 
look for a gassy picture tube. 
Magnetized tube (applicable 
only to receivers employing metal-cone 
tubes). 

Check by holding a pocket compass a 
few inches from the metal De- 
magnetize the cone by passing an un- 
shielded focus speaker field, or 
filter choke over the area while the coil 


second-anode series 


picture 


cone. 


coil, 


1/2 6SN7-GT 
(264 


Fig. 1—Syne clipper and a.g.c. circuits 
of Du Mont RA-112A, 113, and 117A. 


TV DX REPORTS 


V DX hunters who have turned to 
wae collecting for excitement dur- 
ing the last three months can start 
scanning the channels again during De- 
There are two principal dx 
seasons each year, and they are spread 
either side of the shortest and longest 
days of the year. The summer period is 
of course much longer, but the short 
winter season offers some good hunt- 


cember. 


ing, too. 

Around the holidays is the time to 
be on the lookout for the winter dx, 
though there have been instances of 


sporadic-E skip all through December 
in the past. Dx will be more frequent 
below the Mason-Dixon Line, and it 


will be a good time for viewers in the 
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and south to watch for 


middle west 
Cuban and Mexican stations. There will 
be some east-west dx, too, mostly around 


Christmas. Distances of than 
1,300 miles are unlikely, and it will be 
all on the lower channels 

Tropospheric bending 
markedly in the colder 
the Gulf States, the 
even the Pacific northwest may. still 
find propagation fair to good. Else- 
where, fringe-area reception will be 
poor on the average. 

When improved conditions for TV dx 


more 


will drop off 
areas, though 
southwest, and 


reception are on the way it will be 
easy to anticipate them by watching 
the weather. Fair, cold, and windy 


weather will be accompanied by weak 


is energized with alternating current 


Rapid collection of dirt on picture-t 
face; caused by poor dust seal betwee 
mask and picture-tube face (any make 
Cement a strip of ‘“-inch felt around 


the mask where it joins the face of the 
picture tube ordinary 
cone cement for the job 


Use Sspeaner 


(Some of the above notes were taken 
from the author's field service notes 
others were supplied through the cour 
tesy of the manufacturers whose mode 
are listed.) END 
+ 
1/2 |2AU7 
IST SYNC CLIPPER TO SYNC PHASE 
INVERTER Vi? 

AMPLOUT 

Quy! 


Fig. 2—First syne clipper in Strom- 
berg-Carison 317 and 417 receivers. 
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Fig. 3—Power-supply output filter cir- 
cuit in Du Mont RA-109A_ Teleset. 
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Fig. 4—Partial schematic of vertical 
sweep oscillator in Du Mont RA-109A. 


signals and bad fading. Rising tempera 


tures and increasing cloudine wi 
mark a turn for the bette: 
teception on the low channe 


be best in the early morning and arour 


sundown and shortly after; worst from 
noon through the next four hours. Hig! 
band dx will be conspicuous by its ab 


sence, and fringe area reception on the 
high channels can be expected to he 


below that experienced in the fa 
period. 

Several interesting high-channe 
reports were received during the 
as well as hundreds of low-band rece 
tion summaries. These will be analyzed 
and reported on in detail at a late 
date, END 
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Details on a two-band rig 


with a novel plug-in v.f.o. 


LOW-POWE 
TRANSMITTER 


By JACK D. GALLAGHER 


HIS compact 75-watt, 2-band c.w. 
transmitter was designed to meet 
the needs of new hams who have 
just received their general-class li- 
ens While the rig will give a good 
account of itself on 80 and 20 meters, it 
adaptable as a driver for a high- 
wwered final. Its plug-in v.f.o. can be 
removed and used with any transmitter 
operating on 80 meters and higher fre- 
quencies. The constructor has a choice 
of tubes for each position, thereby 
eliminating the need to purchase tubes 
of a given type when substitutes are 
readily available 
The transmitter details are shown in 
the photographs and schematics. The 
osetilator-amplifier portion of the trans- 
mitter is shown in Fig. 1, while the 
doubler and final amplifier circuits are 
hown in Fig. 2. The 6AG7 oscillator 
a series-tuned Colpitts (Clapp) 
for stability and ease of adjustment. It 
mounted ina 3x 4.x 5-inch aluminum 
cabinet with an octal plug at the base 
which provides the necessary connec- 
tions for power input and r.f. output. 
See photos A and B. The oscillator can 
« considered to be a separate unit 
vhich may be used with any transmit- 
ter, simply by mounting an octal socket 
n the center of a 4 x 5-inch space on 
e existing rig. While a 6AG7 is ree- 


Amateur 


Photo A—Side view of oscillator with one-half of cabinet 
removed. Follow the layout closely for optimum stability. 


ommended for this type of service, a 
6AC7, 6SK7, and a 6SJ7 will also work 
without changing socket connections. 
Ordinarily, pin 1 of a 6AG7 connects 
to the shell and suppressor grid. How- 
ever, the 6AG7 which I used did not 
have the shell connected to pin 1. This 
left the tube unshielded. The tube was 
shielded by soldering a short lead be- 
tween the shell and pin 1. This connec- 
tion is shown in Photo A. 


The circuitry 

The oscillator operates on 160 meters. 
Coil L1 consists of approximately 110 
turns of No. 28 enameled wire close- 
wound on a 14-inch form. The circuit 
is tuned by the bandset capacitor C2 
and bandspread capacitor Cl. The lat- 
ter is a 50-uuf unit with three plates 
removed to give 180 degrees of band- 
spread on 80 meters. Note carefully 
that C2 must be reset each time the 
oscillator tube is changed or replaced. 
Failure to do this destroys calibration. 

The 6AC7 buffer amplifier shown in 
Fig. 1 isolates the oscillator from the 
rest of the transmitter, thus preventing 
changes in loading from affecting the 
frequency calibration and stability. A 
6A B7, 6S or 6SJ7 can be substituted 
for the 6AC7 without changing the 
socket or circuit values. The buffer pro- 
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Fig. 1—The v.f.o. is enclosed by the dashed lines. The 6AC7 is the buffer. 


vides an ideal circuit for keying the rig 

Fig. 3 shows one section of a 12AU7 
connected as a vacuum-tube keyer to 
minimize clicks and chirps. You can 
substitute a 6C4, 6C5, one-half of a 
6SN7-GT, or any such small triode. The 
value of the capacitor between the grid 
and ground determines the quality of 
the signal. Its correct value is deter 
mined experimentally. Disconnect the 
transmitting antenna and listen to the 
signal on a receiver. Key the rig and 
detune the receiver to listen for the 
signal a few ke each side of the trans 
mitting frequency. If you hear clicks 
8 or 10 ke away, add or subtract a few 
uuf from the .00l-uf unit until the 
clicks disappear or are reduced to the 
point where they cannot be heard more 
than 3 or 4 kilocycles away 

If you don’t want vacuum-tube key 
ing, omit the portion of the circuit 
shown in Fig. 3. Connect the grid-cath 
ode lead from the 6AC7 buffer to a key 
jack for normal cathode keying. Al 
though we don’t recommend it, you can 
use oscillator keying. Simply ground 
the grid-cathode lead from the 6AC7 
buffer and remove the connection be- 
tween pins 1 and 4 of the socket which 
takes the plug on the bottom of the 
oscillator chassis. The lead from pin 4 
can then be connected to a key jack 
You don’t have to worry about having 
the continuously running oscillator in- 
terfering with reception on 80 or 40 
meters. The oscillator is so well shielded 
that the signal on 80 meters will not be 
stronger than about an S3. 

The circuits of the 6V6 doubler-am- 
plifier and 807 final amplifier (see 
Fig. 2) are conventional. Dise-cerami 
or mica capacitors are recommended 
in the 
6V6 stage, and mica capacitors are 
used in the final amplifier. The 47-ohm 
grid resistor and the plate-circuit trap 
consisting of 9 turns of No. 28 enameled 
wire wound around a 47-ohm, 1l-watt 
resistor suppress parasitics in the 807 
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stage and minimize spurious radiations. 

The triode-connected 6V6 clamp tube 
protects the 807 against excessive dis- 
sipation when excitation is removed. 
When the key is up, no bias voltage is 
developed across the 22,000-ohm grid 
resistor. The clamp tube conducts heav- 
ily and develops a large voltage drop 
across the 75,000-ohm screen-dropping 
resistor for the 807 stage. The voltage 
on the 807 screen is reduced far below 
normal, thus limiting the plate and 
screen currents to safe values. When 
the key is closed, the r.f. driving voltage 
causes a high negative bias to appear 
across the 22,000-ohm grid_ resistor 
This cuts off the clamp tube and allows 
the 807 screen voltage to rise to normal. 

Regulated voltage for the oscillator 
and for the buffer screen is obtained 
from series-connected 0A2 and OB2 volt- 
age-regulator tubes. The operating volt- 
ages for the transmitter may vary wide- 
ly from those specified in Figs. 1 and 2 
without affecting the performance or 
operation of the circuits. For instance, 
the oscillator may be operated from a 
well-filtered source of 50 volts unregu- 
lated d.c. without reducing its stability. 
If the oscillator is used alone to drive a 
6V6 or 6L6 in another rig, the 6AG7 
screen should be regulated at about 150 


Photo B (Left)—The un- 
der side of the complete 
transmitter. The photo at 
right shows the v.f.o. plug- 
ged in for operation. 


volts, the plate voltage should be raised 
to 250, and coupling capacitor C3 should 
be increased to 100 puf. 

The 6V6 plate coil L2 consists of 50 
turns of No. 30 enameled wire close- 
wound on a Millen 74002 shielded form. 
The shield may be omitted if the 807 
is always used as a doubler as would 
probably be the case if the unit is used 
to drive a high-powered final on 10 or 
11 meters. The 807 plate coil L3 for 
40 or 80 meters is a Bud or E. F. John- 
son 5-prong, air-wound plug-in coil with 
the link at one end. 

The transmitter is simple to adjust 
and no trouble should occur if care has 
been used in the construction. For pre- 
liminary adjustments, connect a 60- or 
75-watt lamp to the link of the 807 
plate coil. With the oscillator band- 
spread capacitor Cl set for maximum 
capacitance, slowly rotate C2 until a 
signal is heard on the receiver at 3.5 
me. With coils in place for 80-meter 
operation, advance C1 until a signal is 
heard about 3550 ke. Set the 6V6 plate 
tank to about 80°, of maximum capac- 
itance, then rotate the 807 plate-tank 
capacitor until the lamp reaches its 
brightest point. This should be about 
half of full brilliance. Readjust C4 and 
C5 until this point is reached. Note the 


6V6 
[3 
ow le 
andiw 
> 
400Fi0w 
+300V 
250K /10W 25K/10W IN SERIES CERAMIC @ MICA CLAMP 
Fig. 2—The doubler, final, and clamp 
tube. The entire rig operates from a 22xdiw 
conventional regulated power supply. 
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fina! setting of C4. If it is 50 percent o1 
less of maximum capacitance, remove 


a few turns at a time from L2 unti 


Fil TRANS 


—i20v 


Fig. 3—Diagram of the keyer circuit 
This may be replaced by direct keying 
about 75 or B80 maximurn 
capacitance is used. 

For 40-meter operation, simply change 
the 807 plate-tank coil and repeat the 
operation. However, the setting of C4 
should not have to be 
changing bands. Of changing 
from one end of the band to the othe: 
with the oscillator will cause noticeable 


percent of 


changed when 


course, 


changes in the output, and smal 
Materials for oscillator-buffer 

Resistors: 2—47,000 ohms, watt: i—330 ohms 
wott 

Capacitors: (Ceramic) 4—.00! uf. disc type (Silver 
mica) 2—.00! uf. (Mica) 2—100 wut 
(Variable) 75 uuf. (See text 
Miscelleneous: 3—2 5mh f. chokes. 2—octal sockets 
1—octal plug. inch diameter ceram plast 
or fiber coil form. Chassis, term strips, hookug 


wire, and tubes 
Materials for double-omplifier chassis 


Resistors: |—47, |— ohms. | watt 
'—47 ohms, watt, |—400 |— 22.500 25,000 
50.000 ohms, watts 

Capacitors: (Disc-type ceramic) 3— 00! uf 2— 0! uf 
(Mica) 1—100 uuf, uf, 500 volts: 00! | 
uf, 1,200 volts. (Variable) |—i00 midget 
i—100 uuf, spacing or larger 

Miscellaneous: chokes 25 mh Millen 74002 
coil form. sockets. tubes plug-in coils $.wott 
stage. |—!2 « 7 « 3-inch chassis. (Following parts 
used in vacuum-tube keyer: |—é }-volt amp filo 
ment transformer, |—50-75-ma selenium rectifie 
1S-meg, i—i-meg resistor, !—.00i-uf apacit 
changes in C4 and C5 should bring th 


output back to normal. 

Before connecting an antenna 
and antenna to the output link, listen t 
the signal in the receiver to make sure 
there are no clicks in the vicinity of the 
operating frequency. Switch the re 
ceiver to 20 meters and also listen to the 
signal. It should be clean-cut and free 
from chirp. END 
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Magnetic amplifier 
principles are used 


in this equipment. 


By ERWIN LEVEY 


IGHT-FLASHING systems form the 
basis for many types of advertis- 
ing signs and displays. The un- 
usual effects obtainable are proven 

attention-getters. A number of different 
types of controls are used for this pur- 
pose, but each has its limitations. A 
mechanical system is subject to wear 
and is not readily adaptable to a vari 
able flashing rate. Thermal units have 
limited power-handling capacity. Here 
too, the flashing rate is fixed, and sus- 
tained operation causes the contacts to 
deteriorate, resulting in erratic per 
formance 

These objections can be overcome by 

the use of a saturated-core system. 
This is entirely nonmechanical. The 
flashing rate can be varied over wide 
limits and it can control large amounts 
of power 

The periodic voltage and = current 

pulses are produced by the action of a 
nonlinear resonant circuit. Before ex- 
plaining how it works let’s review some 


The conventional resonant circuit 
(Fig. 1) consists of a coil, L, some un- 
avoidable resis 


ance, R, and « capacitor, 
(. The frequency of oscillation is de- 
termined by the values of L. and C 


F 
22 LC 

To sustain oscillations the losses in 
K must be overcome by power from an 
external source. This type of oscillating 
ecireuit produces a sine wave the basic 
waveform 

The inductance and capacitance in 
this case are so-called “linear” elements 
That 1 their value are determined 


rely by their physical characteristics 


vy example, the inductance of a coil 


is determined by the number of turn 


of wire, the ize of the wire and the 
way it wound, the relation between 
coll diameter and length, and the pe 
’ bility of the core. (Permeability 
or wis a measure of the ease with 


which a material may be magnetized.) 
The uw of air is 1, so that the inductance 
of an air-core coil depends only on the 
physical dimensions given above 

The current through an air-core coil 
has no effect on the inductance, since 
it does not change either the physical 
dimensions of the coil or the permea 
bility of the air core. (The current 
carrying capacity is limited, of course, 
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SATURATED- 


Above. 


—Chassis assembly, showing transformer mounting and flexible terminal 


Below —Front view. Control potentiometer is at left, power-supply plug at center. 


by the size of the wire in the winding.) 

The inductance of a coil with fixed 
physical characteristics can be increased 
by using a magnetic core with higher 
permeability than that of air. Certain 
types of tron and alloys of other materi 
als have permeabilities ranging from 
100 to 

The permeability of a magnetic mate- 
rial is not constant but depends on the 
degree to which it is magnetized by the 
coil current. There 


ore the inductance 
of a coil with a magnetic core may 
vary over wide limits. Sometimes, of 


course, this may be a serious disadvan 


tage, esper in power-supply filter 
chokes. The are rated in both in- 
ductance and d.c. capacity. A choke 
will have its rated value of inductance 
only if the d.c. rating is not exceeded 


If the current is increased beyond the 


rated value, the core ecomes mag 
netically saturated, the inductance de 
creases and the choke offer ‘ p 
position to a.c. This reduce ts ef 


tiveness as a filter element, and 
introduce considerable hum in the unit 
supplied. 

On the other hand, at low value of 
current, the inductance is high. There 
fore an iron-core reactor can be made 
to operate as a variable inductance, by 
varying the current flowing in the cir 
cuit. This is what is meant by a “nor 
linear” inductance 

Next, consider the circuit shown in 
Fig. 2. There are three elements a 
pacitance, resistance, and a noniinea 
inductance. If an a.c. voltage is applied 
to the circuit and its value is increased 
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1 SEND YOU 
18 BIG KITS 


of Radio Television parts and equipment u 


NEW! NO OBLIGATION PLAN 


You Have No Monthly Payment Contract to Sign 
} Pay For Your Training as You Earn and Learn 


You can get into Radio-Television, today’s fastest growing big money 
opportunity field, in months instead of years! My completely new 
“package unit’’ training plan prepares you in as little as 10 mx mnths 
or even less! No monthly payment contract lo sign—thus NO RISK to you 
This is America's finest, most complete, practical training—gets you 
ready to handle any practical job in the booming Radio-Television industry 
Frank nu” Start your own profitable Radio-Television shop . . . or accept a good pay- 
Seer ade” ing job. I have trained hundreds of successful Radio-Television technicians 
during the past 21 years—and stand ready to train you, even if you have no pre- 
vious experience! Mail coupon and get all the facts — FREE! 


p Valuable Equipment included = Farn Extra Money While You Learn! 
With Training 


ea. Site new Sprayberry ‘“‘package’’ plan All your 10 months of training is IN YOUR 


Much of your training will be actual construc- 
tion and xperimentation . . the kind of truly 
PRAC AL instruction that prepares you 
for Television care 


“includes many big kits of genuine, pro- HOME in spare hours. Keep on with your 
fessional Radio-Television equipment. present job and income while learning. With 
You perform over 300 demonstrations, each training ‘‘package’’ unit, you receive 
experiments and construction projects. extra plans and ‘Business Builder" ideas for 
You build a powerful 6-tube 2-band spare time Radio-Television jobs. New tele- 
radio set, multi-range test meter, signal vision stations everywhere, open vast new 
generator, signal tracer, many other opportunities for trained Radio-Television 
projects. All equipment and lessons are Technicians—and those in training. If you 
yours to keep .. . you have practically expect to be in the armed forces later, there 
everything you need to set up your own is no better preparation than practical 
profitable Radio-Television service shop. Sprayberry Radio-Television training 


SPRAYBERRY ACADEMY OF RADIO 


you BUILD the Television set and 


the powerful DEON radio receiver shown 


above. IN ADDITION to the other test units 

snows here (many are not shown because of H SPRAYBERRY ACADEMY OF RADIO, Dept. 20-R, 4 
I send you is TODA ys 111 Merth Canal Chicage 
NO OBLIGATION H Please rush to me all information on your 10-MONTHF Radio-Tele- 4 
vision Training Plan. I understand does not obligate: me and that 4 
no salesman will upon me. Be sure to include 3 books, FREE. : 
invite you to get all the facts— 
RADIO - TELEVISION BOOKS 
iw to have ALL the facts about 
my new 10- Mo H Radio- Television Training J 
—without cost’ Rush coupon for my three big Radio- 
Television books How to Make Money in Radio- : 

Teievision'' PLUS my pew Wlustrated Television Bul- 
letin PLUS an actual sample Sprayberry Lesson —AL 4 
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siowly from zero, the circuit will start 
to oscillate when a certain critical value 
is reached. At this point the current is 
limited only by the resistance in the cir- 
cuit. The initial increase of voltage 
causes the current in the circuit to in- 
crease. Its magnetizing effect changes 
the core characteristics and decreases 
the inductance. When the inductance 
falls to a certain value, depending on 
the value of €, a resonant 
formed, The circuit will then produce 


ystem is 


sustained oscillations 


Fig. 1—Basic series-resonant oscillating 


circuit. Losses in R are made up by 
power fed in from an external source. 


Although the circuit is quite simple 
it is extremely critical in operation 
These limitations can be overcome by 
replacing the simple iron-core coil with 
a saturable reactor 

In this device (Fig. 3) the core per- 
(and therefore the induc- 
controlled by d.c. Since a 
eparate set of control coils 


meability 

tance) are 
completely 
is used, the resonant condition is much 
easier to produce Transformers Tl and 


saturable reactor. 


comprise the 

hig. 2—tscillating circuit with a satu- 
rable reactor as the inductive element. 
The inductance drops sharply when the 
cireuit current reaches a critical value. 
When X X\, the circuit oscillates at 
its natural resonant frequency, re- 
gardless of the a.c. input frequency. 


The ac. voltage applied to the cir- 
uit is no longer critical. The value ap- 
plied need be only below the value 
required to produce oscillations. This 
gives a wide range of control. A gradual 
increase in the control current reduces 
the inductance of the coils. A certain 
degree of saturation creates the proper 
conditions for resonance, and the cur- 


Fig. 3—Complete saturable-reactor con- 
trol circuit, using for continuous 
control of inductance and flashing rate. 


rent will start to pulsate. The sudden 
increase of current at resonance pro- 
duces a strong a.c. flux in the core. 


This opposes the unidirectional d.c. flux 
and reduces the degree of core satura- 
tion. This in turn increases the induc- 
tance and detunes the circuit from its 
drops to 

repeats 


resonant condition. The a.c. 
a low value and the cycle 
immediately 

The frequency at which the current 
pulsates depends on C, R, and the ap- 
plied voltage. With a set of fixed units 
the flashing frequency is controllable 
from a single pulse every 5 seconds up 
to the point where the lights are lit 
continuously, simply by varying the d.c. 
saturating current 


Reactor construction 

The saturable reactor was made from 
the primary and high-voltage windings 
of two identical 350-350-volt, 90-ma 
power transformers. The h.v. center 
taps are not used. A simple check will 
supply the necessary phasing informa- 
tion for connecting the windings cor- 
rectly. First consider one transformer. 
Each of the four leads—two primary 
and two high-voltage—-should be iden- 
tified by a tag. The primary leads are 
marked A and B, the high-voltage leads 
C and D. Connect leads B and C to- 
gether. Next, apply 117 volts a.c. across 
primary leads A and B. Then read the 
total voltage across terminals A and D. 
(l'se caution here. You are dealing with 
dangerously high voltages! —Editor) 

If the coils are phased correctly the 
meter will read the sum of the two in- 
dividual coil voltages. In this case 700 
plus 117 will give 817 volts. On the 
other hand, if the meter reads the dif- 
ference between the two voltages (700 
minus 117, or 583 volts) the h.v. leads 
should be reversed. If this is necessary, 
change the tags so that the h.v. lead 
connected to wire B of the primary is 
labeled C, and the free end of the h.v. 
winding is changed to D. After the 
leads on one transformer are phased 
similar tests should be made on the 
other, 

Once the leads have been properly 
tagged, the two transformers can be 
connected as a saturable reactor. The 
interconnections are shown in Fig. 3. 
The transformer terminals are identi- 
fied by the codes used for the phasing 
check. Mounting arrangements can be 
seen in the photographs. The two trans- 
formers are mounted side by side, and 
clamped together at the bottom by two 
‘y-inch metal angles 6‘ inches long. 
These are tapped for 6-32 screws which 
fasten the assembly to the 11 x 7 x 2- 
inch chassis. The mounting should be 
as rigid as possible, for otherwise the 
transformers will vibrate audibly in 
synchronism with the power pulses. A 
+ x 64-inch masonite panel is fastened 
to the tops of the transformers with 
small angle brackets. (The screw heads 
are countersunk and are under the 12- 
position barrier-type terminal strips.) 
This arrangement is somewhat elabor- 
ate, but the flexibility it offered was a 
decided advantage for experiments. A 
simpler arrangement can be used if 
desired. Connections to d.c. power sup- 

ply and the output receptacle are made 


through a socket and 
plug. 

The selenium rectifier and filter ca 
pacitor for the power supply are 
mounted under the chassis on a smal! 
insulating panel. Half-inch spacers are 
used between the board and the chassis. 

A 5,000-ohm, 50-watt potentiometer 
connected as a rheostat is used for the 
main control. This is mounted above the 
chassis on a separate bracket 


four-pin tube 


Materials for contro! unit 


2-Power transformers, 700 volts center topped oat 
90 ma (Stancor P4012 of equivalent): 3—4-uf 600-v 
oil-filled paper capacitors) 2—40-uf electro- 
lytic capacitors: |—200-ma selenium rectifier, |— 
5000-ohm S.watt potentiometer —4-.pin tube 
socket, I—4-pin piug; |—2-contact outlet receptacie 
7 2-inch chossis, pst toggle switch 
i—4-position terminal strip. 2—muititerminal bar- 
rier type strips (see photos): line cord. wire, insulat 
ing panels, hardware solder 


The capacitors in the resonant cir- 
cuit are 4-uf, 600-volts, oil-filled pape: 
units. Electrolytic capacitors cannot be 
used here since they are polarized and 
will not operate properly on a.c. The 
leads from the capacitors are connected 
to a four-terminal strip mounted on 
top of the rheostat bracket. The lead 
at the right is the common terminal 
This assembly is essentially a switch 
which allows the capacitors to be con 
nected in parallel as required. Capaci- 
tors are removed from the circuit by 
simply disconnecting the appropriate 
leads from the terminal screws. See that 
the free leads (when disconnected) do 
not touch any other metal part in the 
circuit since they are hot and will cause 
a short. The lamp load circuit is con- 
nected through a receptacle mounted 
on the rear of the chassis 


Circuit operation 

Best results were obtained with a 
lamp load of 160 watts. For this con- 
dition only two of the capacitors are 
used in the circuit. The third one must 
be disconnected as explained above. The 
flashing rate may be varied with the 
rheostat from approximately one flash 
every three seconds up to several per 
second. The lamp load may be divided 
any way you wish as long as the total 
power adds up to 160 watts. 

The pulsing rate is much higher when 
all three capacitors are connected in 
parallel. Here the load must also be 
160 watts. The flashing is so rapid the 
bulbs appear to be flickering. 

If the unit does not operate when the 
power is turned on make a close check 
of all wiring. Repeat the phasing check 
to make sure there are no errors in the 
interconnection of the two transformers. 
If all the details explained above have 
been followed carefully there should be 
no trouble. (This also means that the 
exact parts specified have been used.) 

The saturable reactor and its associ- 
ated d.c. power supply can be used as 
a regular magnetic amplifier if the 
capacitors are removed from the cir- 
cuit. However, since it is no longer 
operated in a resonant state the losses 
are greater and only about one-half the 
power can be controlled compared with 
the flashing system. END 
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1. Baked Enamel Lifetime Finish els 
— Oven baked finishes for maximum dura 
lity and freedom from mars, scratches and 
discoloranon Panels that can really 
shop and laboratory abuse 
oney — You save all expensive 
costs when you build your 
factory to customer sales 
all man profits You can 
have a complete Heathkit laboratory oF service 
shop for what one of two pieces of ready 
built equipment cost 
odern $ ling — New fitted panels’ 
ormed with rounded corners 
resent a smart rotessio appearance 
Jignihed appearance for 
4. Quality Components Us 
— Heathkits use well known 
rested components such as Simpson, Chicago 
Transformer Wilkor, Allen Bradley, Alte 
Lansing Centralab, Cinch Oak, Grigsby- 
Allison, Mallory and many others 
5. Extensive Factory Facilities — Shear- 
1 punching forming, spot welding, et 
is done mght in our owe plant — controlled 
fuction for highest quality and less cost 


_ Extensive and coreful engineering — 
A staff of engineers working 19 @ modern 
well equippec laboratory carefully develop 


Hearhkits according to highest engineering 

practices. Your assurance of accurate, Up C0 
instruments 

ll the parts are right 

all tubes controls 


transformers, everything 
other components And no 
pun hing, oF painting necessary 
done for you Heathkits together easily 
and smoothly 
8. Only Complete Line —Over 30 kits 
avail ~ Heathkits form the only com 
plete line of kit-form test equipment on the 
market. Kits for hams, engineers, service men, 
schools and audio enthusiasts 

Detai , Complete Instruction 
Manvals — manuals tell you 
exactly how to build your Heathkit. Manuals 
contain easy-to-follow tions, clear 
pict rials, schemati detail drawings. etc 
make construction ¢asy fun, and educatic nal 
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NEW Heathkit 


@ A HIGH QUALITY Q METER AT LOW 


Measures O and in 
drctonce of cos 


—i— Meosures and co 
pocity of capacitors 


@ First Q METER within the 
price range of all, 


@ Read Q's of 0-500 di- 
rectly on calibrated scale. 


@ Stable oscillator supplies 
RF. frequencies of 150 ke to 
18 megocycies. 


@ Calibrated capacitor with 
range of 40 mmf to 450 mmf 
with vernier of +3 mmf, 


@ Simple, easy operation. 


@ Can be used to measure 
small inductances of capaci- 
tors. 


@ Measures Q of conden- 
sers, RF resistance and dis- 
tributed capacity of coils. 


@ Measures capacity by 
substitution, capacity by 
resonance, inductance by 
resonance. 


@ Slanted panel for con- 
venient operation. 


Slont face cabinet for 
ease in reading the 
meter 


Another outstanding example of progressive HEATH- 
KIT engineering. Now a highly desirable Q METER 
within the price range of all laboratories, schools and 
experimenters. No longer is it necessary to deny your- 
self the many measurement advantages offered by this instrument 

Use the new HEATHKIT Q METER for the following simple basic measurements: c apacity 
by substitution, capacity by resonance, inductance by resonance and Q at the OPERATING 
frequency all can be read on the calibrated scales. The method used to obtain information re- 
garding the Q of condensers, RF resistance, distributed capacity in coils, etc., is only slightly 
more involved. In the HEATHKIT Q METER, the generated RF signal is coupled through a 
cathode follower and injected across a low impedance condenser which is included in the 
resonant circuit under test. Large 412” SO microampere Simpson meter reads Q directly. The 
resonating condenser and vermier condenser are calibrated in mmf for substitution method 
capacity tests. The resonating condenser ts also calibrated in effective capacity for resonance tests. 
The inductance calibration serves for rapid determination of the approximate inductance of a 
coil. The HEATHKIT Q METER has a generator frequency range of 150 kc to 18 megacycles 
Vernier capacity covers + 3 mmf and the resonating condenser is calibrated from : 10 mmf to 
450 mmf actual capacity or 40 mmf to 350 mmf effective capacity. Meter reads Q d ly up to 
250. Higher and lower full scale readings can be obtained by varying the injection voltage levels 

The entire kit consists of 12AT7, GALS, 6C4, OD3 and 6X5 mbes, 50 microampere Simpson 
meter, power transformer, cabinet and all ‘other parts necessary for construction as well as in- 
structions for assembling, testing and operation of the completed instrument. 


Heathkit DECADE 
RESISTANCE KIT 


The HEATHKIT DECADE 
RESISTANCE KIT us widely 
used by schools, experment 
! laboratones because 
of the extremely wide resist 
ance range offered and the 
useful, dependable service 
provided. The DECADE con- 
sists of 3 rotary 2 deck ce- 
ramic water switches with 
silver plated contacts and twenty 1% 
precision resistors in a circuit which 
provides the re 5-4 range of | ohm 
to ohms in | ohm steps. The 
HEATHKIT DEC ADI RESISTANCE 
KIT is simple to construct and is 
housed in a beautiful polished birch 
cabinet with an attractive panel. The 
DECADE wil furnish years of accuse 
rate trouble-free service 

Individual decade sections of above 
can be purchased separately for special 
applications, 


NEW DECADE 
CONDENSER KIT 


Extremely useful in all experi- 
mental and design work such as 


MODEL DR-1 determination of condenser 
SHIPPING values for: compensating net- 
WT. 4 LBS. works, filters, bridge imped- 


ances, tuned circuits, etc. Uses all 

$19 50 precision silver mica condensers 
e utthin +1% accuracy. Values 

run in three ‘decades from 100 MMED to 
O.111 MED in steps of 100 MMED. 
Smooth acting, positive detent, highest 
quality ceramic wafer switches make all 
capacitor values easy to set up and keep 
losses to a minimum. Low loss dielectric 
terminal board mounts on outside of panel 


for easy cleaning. Heathkit binding posts MODEL DC.-1 
accommodate a wide variety of test leads. SHIPPING 
Comes complete with all parts, including WT. 4 LBS. 


polished birch cabinet 


Individual decade sections of above can s36°*° 


be purchased separately. 


Cow 
tone city te 
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RADIO-ELECTRONICS 


Disploys TV 
correctly 


@New wi bend verticol 
amplifier * 2 db from 10 cycles 
to 1 megacycle useful to over 
5 megacycles 

@ Hi sensitivity in vertical 
amplifier, 025 volts RMS per 
inch deflection. 


Proudly announcing the new 1953 HEATHKIT 
Model O-8 OSCILLOSCOPE featuring the finese 
performance ever offered in this extremely popular 
kit inserument. Improved wider band vertical am 
pliher featuring a new 3 step input attenuator 
affording smooth control of the excellent .025 
volts per inch vertical sensitivity. Possibility of 
overloading the vertical input circuit 1s minimized 
Greater band width in the verticat channel is a 
decided advantage to TV service men. Permits clear 
observation of all TV sync pulse detail and excellent 
square wave reproduction over 100 kc. SCPI intensifier type CR tube provides a brilliant trace with normal 
accelerating voltages. A handsome, ventilated cabinet with smooth rounded corners and a snug fitung drawn panel 
adds to the smartly styled professional appearance. Longer life is assured through cooler instrument operation 
Push pull output stages in both vertical and horizontal amplifiers for balanced deflection of the spot All of the 
many fine features of the previous model have been retained. Rear cabinet access to terminal board for direct 
connection to CR plates. The entire kit of all 10 cubes, parts, cabinet and panel as well as detailed construcnion 
manual for assembly and operation of the instrument included. 

INTENSIFIER KIT: For extreme trace brilliance in special applications such as photography, group demonstra 
tions of Operation in brightly lighted areas an optional Intensiher kit providing 2200 volt aperation of the ¢ R 
tube is available. Kit inclades high volcage filter condenser, high voltage selenium recuiher, etc. 37.50 


AWeathhit DEMODULATOR PROBE KIT 


Trouble shooting or aligning TV, RF, IF and video stages requires demodu 


@ New 3 «! 

input range 

@ New SCP! intensifier type 

tube for greater brilliance 

@ Termina! board and rear 

cabinet opening provisions for 

direct to deflecting 

plotes 

@ Newly styled formed and 

ventilated aluminum cabinet 

@ Wide band sweep generator, 

15 cycles to over 100 ke. Will 

synchronize with 5 megacycle 

signal 

@ 10 tube circuit featuring push 
Il operation of vertical and 

amplifiers 


p input attenuator 
s Xi, X10, X100 


@ Internal synchronization on 
either positive or negative 
peaks. 

@ Reproduces faithfully the 
front and back porches of TV 
sync pulses. Excellent square 


lation of high frequency signals before Oscilloscope observation. The 
HEATHKIT SCOPE DEMODULATOR PROBE KIT was specifically de 
4 @ Cations! ‘tateasifier kie No. 337 veloped for this application. Kit consists of a probe 


available for 2200 volt oper- housing, crystal diode detector circuit, shielded cable 


ation. 


SHIP. WT. 1 LB. and spade lugs. Assembly is simple and the probe will 


$4.50 quickly prove its usefulness as an Oscilloscope accessory 


NEW Keathhit 
VOLTAGE CALIBRATOR KIT | ELECTRONIC SWITCH KIT 


| MODEL VC-1 
A few dollars spent for this accessory wi 
re SHIPPING $9.50 increase the usefulness of a scope im 


WT. 5 18s measurably. An electronic switch will 
open up a whole new field of scope ap 
plications for you. The S-2‘allows TWO 
Use the Heathkit Voltage Cali SIGNALS to be observed at the SAME 
brator with your oscilloscope to TIME this important feature allows 


measure peak-to-peak TV com you to immediately spot phase shift. clip 
plex waveshapes. TV manu ping, distortion, etc. The two signals un 
facturer’s specifications indicate der observation can be superimposed or 
correct’ peak-to-peak voltages separated for individual study. Each sig 
and this kit will permit making nal input has an individual gain control 
these important measurements for properly adjusting scope trace pat 
A big help to engineers in circuit work. Makes peak-to peak terns. Has both coarse and fine frequency 
voltage measurements of complex waveshapes of all kinds. Flat controls for adjusting switching time MODEL S-2 
topped semi-square wave output of calibrator assures fast and easy Multivibrator switching frequency is SHIPPING 
measurement of any voltage between .01 and 100V_ peak-to-peak from less than 10 cps to over 2000 cps WT. 11 LBS 
The Voltage Calibrator can remain connected to your oscillo- in three overlapping ranges. Kit comes ‘ ; 
scope at all times for instant use Signal” position connects signal complete including 5 tubes, power trans 
undeg study directly through calibrator and into scope input circuit former, all controls, instruction manual, $ 
for direct observation. Eliminates transfering leads from calibrator etc. Every scope owner should have one! e 
A wonderful scope accessory 


z 
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NEW WIDE BAND VERTICAL AMPLIFI 20810 YCLES TO TMC. 
| 


TUBE VO L 


* NEW 1'2 VOLT RANGE ON 1953 VTVM. 
“MODEL V-6 


@ New I'o volt low range 
aves over 2” of scale per volt 
instead of less than found 
on 5 volt range type 


@ Increased accuracy due te 


multiplier crcuts 


expanded scoles 
@ New 1500 volt DOC high range And the anae has bee 
gives 50. greater coverage  readil 
Seven ranges in all 5 VIVM—, adings up 
15. 50 150, 500 and 1500 volts for ex ed use 
DC 1000 volts maximum AC New vertical 
only pace for really casy wiring 
@ Provides proper service < nigh 
ranges 150 volts for AC OC 
work and 500 volts for AC type 
service A Tange a 
‘ 4 4 
@ High input impedance, 11 ver h. 
megohms minimises circuit es of w n 
loading w panel has tough bated 
@ Variety of accessory probe styled, ¢ ed pact ca 
kits available Comprehe ve, detailed t 
assembly a cinch 
e! precision resistors in 
He and the 


SHIPPING. 


Now you can 
faster and with greater 
Readings up 
1ew, improved 
AC. Higher ranges 
added cha 
« wort 
ent od wi pre f resistors in multiplier t e 
V-SV V V.1 \ V-1500V. (1000V max. re “ A 
acurate readings ent a measure 
anges of X xX XIOK, X1 Mee 
Has I ale in red tor ea ufcation 
« for from es and maxim Modern 
ue ‘ f t han 
1 manual with step-t cp i heures, makes 
al accessory VIVM probes below — for added usefulness 


200 microampere Simpson 
er 


Meathhit R. F. 


Center scole adjust 


@ Transformer operated 
e SHIP. WT 


AWeathhil peak 10 PEAK 


Heathkit 30,000 V. D.C. 
’ VOLTAGE PROBE KIT 


PROBE KIT 


Test leads included ies. SHIP. WT 2 LBS $6 50 
New cabinet styling a 5.50 2 LBS 35 5 No. 338 ° 
scales indicate ohms, AC volts, HEATHKIT tiene, Provides DC multipli es 
DC volts and 0B . hm VTVM to 250 cation factor of 100 for VIVM 5 ke wo 5 
megacycles + , any 11 megohm VIVM megacycle rang 


NEW 
BATTERY TESTER KIT 


Ihe new Heathkie Battery Tester 
measures all types of dry batteries 
between | volts and 150 volts un- 

rf wtual load condimons. Readings 
ire mace rectly on a three-color 
GOOD WEAK-REPLACE scale that 


r customers can readily under- 


tand, Operation is extremely simple 
ind merely requires that the leads be 

imected to the battery under test. 
control to adjust in addinoa 
to a panel switch tor A or B battery 
ty pes 

The Heathkit Battery Tester fea- 
tures compact assembly. An accurate 


meter movement and wire wound 


control tin the portable, rug- MODEL 
plastic case SHIPPING 
Use the BT-1 to check portable ra- WH os 
batteries aid batteries, 
! i photo flash gun $ 7 50 


Heathkit AC VACUUM TUBE 
VOLTMETER KIT 


A new AC VTVM that makes pos- 
sible those sensitive AC measure- 
ments required by laboratories, 
audio enthusiasts and experiment- 
ers. Ten full scale ranges of .O1, 
03, .1, .3, 1, 3, 10, 30, 100 and 
400 volts RMS. 10 DB ranges 
from — 52 to +52 DB. Frequen- 
y response within 1 DB from 20 
cycles to 50 ke. Simpson 200 mi- 
croampere meter with large plain- 
ly marked meter scales. Precision 
multiplier resistors. Two amplitier 
stages using miniature tubes. A 
unique bridge rectifier meter cir- 
cuit and a clean layout of parts. 


Order the AV-2 to- 
MODEL AV-2 50 
SHIPPING $ 
* 


quainted with the 
nteresting possibili- 
ties offered by this 


lay and become ac- 
WT. 5 (BS. 
instrument. 


HEATH CONnAPAA 
---BENTON HARBOR 20, 


RADIO-ELECTRONICS 


\ 
6B 
fe 
e 
Measures Ohms | 4 
The Heathkit V-6 VTVM ha proved ranges! The 
low range has been moved wa full 
KIT | 
| 
‘ 
é i 


of energ: 


coils. 


control. 


jack. 


Indicates frequency 
ned 


tuned crcurts 


@ New GRID DIP METER 
with assembled calibrated 


@ Uses quality Simpson 500 
microampere meter. 

@ One hand operation, ex- 
tremely compact. Only 2'2” 
wide by 3” high by 7” long. 
@ Variable meter sensitivity 


@ Uses newest type 6AF4 
high frequency triode in a 
Colpitts oscillator circuit. 

@ Continuous 
from 2 megacycles to over 
250 megacycles in 6 ranges. 
@ Head phone monitoring 


@ AC power transformer 
operated for maximum 


Complete unit easly 
held and operated 
with one hand 


Here is the GRID DIP METER KIT you have 
been asking for. This new HEATHKIT instru- 


ment is compact, highly sensitive and easy to 
use. Housec a handsome formed aluminum 
abiner—r led corners-——durable oven baked 
finish on panel and cabinet. The entire instru 
ment can be easily held and operated in one 
hand, tuning accomplished with the thumb 
wheel drive. This excellent design feature leaves 
the other hand entirely free for making circuit 


instruction manual 


adjustments. The instrument with many applications with oscillator energized, use it { K 
the resonant frequency of tuned circuits, locating parasitics, determining characteristics of tilt it 
cuits y tuning transmitter stages with power off, and neutralizing transmitters. Uset TV 
coverage and radio repair work for alignment of traps, hiters, IF stages, peaking and compensation networks 
within the 2 to 250 megacycle range. With the oscillator not energized, the instrument acts as an 
absorption wave meter and indicates the frequency of radiating power sources. Locates spurious os 
lations, as a relative indication of power in Various transmitter stages, etc Phone jack permits m 
toring of AM transmitter for determination of radiated hum, audio quality, etc Head phones not 
included). Complete kit includes plug-in coils, tube, all necessary parts and detailed assembly and 


Gn 


safety. 
IMPEDANCE 
MODEL 18-18 
SHIPPING The HEATHKIT Model M-1 
WT. 15 LBS. HANDITESTER fulfils require- 
, ments for a portable volte ohm 
milliammeter. This kit features 
7 50 precision 1 resistors, 3 deck 
e switch for trouble free m aming 
of parts, specially designed bat 
The HEATHKIT IMPED tery bracket, smooth acting ohms 
e 
x adjust control, beautiful molded 
ANCE BRIDGE is especially 
, bakelite case and a 400 micr 
useful in educational training 
programs, industrial laborato- ampere meter movement. 5 con 
ries and for experimental work venient AC and DC voltage 
Use it for measuring AC and ranges as follows: 10 - 30 - 300- 
DC resistance value of resistors, 1000 - 5000 volts. Ohms ranges 
determination of condenser capacitance and dissipation factor, finding coil 0- 3000 and 0- 300.000. DC 
inductance and st fact r, electrical measurements work, etc. Quality milliampere ranges 0-10 milli 
components: GR 1000 cycle hummer, GR main control, Mallory ceramic 1 ‘ 
water silver plated contact switches precision resistors, etc. The basic T 
circuit is a self powered, 4 arm bridge. of Wheatstone, Capacitance peres 
comparison, Maxwell or Hay bridge circuits. Resistance from 10 milliohm assembled trom complete instruc MODEL M.1 
to 10 megohm. Capacitance f » 100 mfd. Inductance 10 microhenry tions and pictorial diagrams. Test leads SHIPPING 
to (0) henries. Dissipation factor 12 to 1. Storage factor (Q) 1 to 1000 are included. Carry the HEATHKIT WT. 3 LBS 
The IMPEDANCE BRIDGE has provisions for external generator use for M-1 HANDITESTER i 
measurement at other than the 1000 cycle level. Take the guess rk out at all tithes for those s 
of electrical surements. The HEATHKIT IMPEDANCE BRIDGE 50 
mounted in a | polishe birch cabinet with large easy reading pane 
rations will tu rnish years of accurate, trouble free measurement service testing Qyuipment * 
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NEW GRID DIP METER KI 
| 
| BENTON HARBOR 20, MICHIGAN 


AUDIO GENERATOR K 


600 High voltage 


ohms 


e— 


Low impedance output 
High voltage output 


Sine wave output 
from 20 cycles to 1 
megacycle. 


= 
@ improved design — new 
{ low price A new Audio Generator with features heretofore found in 
; @ Frequency coverage in only the most expensive generators. Such features as complete 
five ranges from 20 cycles coverage from 20 cycles to | Mc response flac +1 db from 
per second to 1 megacycle. 20 cycles to 400 Ke, down 3 db at 600 Ke and down only 
@ Response flot 1 DB from 8 db at 1 Mc 
20 cycles to 400 kilocycles. And it has calibrated output Calibrated continuously variable and step attenuator output 
Down 3 DB at 600 kilocycles. controls allow you to easily set calibrated output voltage. Moreover, distortion is less than .4 
Down only 8 DB at 1 mega- of 1% from 100 cps through the audible range. ; ss : 
cycle Oscillator section consists of a two stage resistance coupled amplifier (GSJ7 and GAKG) 
@ Five calibrated output utilizing both positive and negative feedback for oscillator operation and reduction of listortion 
voltage renges, continueusly Oscillator section drives a cathode follower output power ampliner (GAK6) which isolates the 
variable 1 mv, 10 wv, 100 oscillator from variations in load and presents a low impedance output (600 Ohms). Power 
i ; mv, Iv, 10 v. supply is transformer operated and utilizes 6X5 rectifier with 2 sections of RC filtering 
i © Low impedence ovtpet An unbeatable dollar value — for here is an audio generator with wide frequency coverage, 
excellent frequency response, stepped and continuously variable calibrated output, high signal 
: level, low impedance output, and low inherent distortion. 


‘ @ Distortion less than. .4 of 
‘ 1% from 100 cycles per 


Heathkit AUDIO FREQUENCY METER KIT 


@ New HEATHKIT universal 
type binding posts. 

@ Durable infra-red baked 
enamel panel 

@ Transformer operated for 
safe operation 

@ Sturdy, ventilated steel 
cabinet. 


The HEATHKIT AUDIO FREQUENCY METER provides a 
simple and easy way to check unknown audio frequencies 
from 10 cycles to 100 ke between 3 and 500 volts RMS. The 
7 ranges for accuracy and w overage 
Sime 


instrument features 
The meter itself has a quality 200 microampere 
movement and large clearly marked scales. The AUDIO 
FREQUENCY METER is transformer operated and features 
SHIPPING a voltage regulator tube to maintain stant 
WT. 15 LBS. plate voltage on the second stage 


plied complete with all necessar nstruction 


$34 50 material and a detailed construction manual 
MODEL AF.1 e 


NEW Aeathhct cathhet | 
AUDIO OSCILLATOR KIT eer 


A new Audio Oscillator with 


both sine and square wave cover 


age from 20 to 20,000 cycles 
: An instrument designed to com The HEATHKIT SQUARE WAVE 
pletely fultil che needs of the GENERATOR its an excellent 
sudw engineer and enthusiast square wave frequency source with 
Has numerous advantages such as wide range coverage from LO cycles 
tainable across the entire range and wide band amplifier work as 
Tistortion tess than and low we as au experimentation. The 
impedance output output voltage 1s continuously vari- 
Special design features include able between O and 20 volts. The 
a thermistor in the second ampli circuitry consists of a multivibrator 
stage for keeping the output essentially tage a clipping and squaring stage 
; and a cathode follower low imped 

MODEL AO.-1 Hat act te the entire range ance output stage. The power sup- MODEL $Q-1 
A cathode couple Lipper circuit produces ply transformer operated and ut 
ie cs vas am ean, square waves with rise time ot lizes a full wave rectsher circuit SHIPPING 
14 LBS nly 2 microseconds. Oscillator section uses with two sections of hirering. Another excellent WT. 14 LBS 
precision resistors in range multiplier Ht ATHKIT value at this remarkable low price 
$ 50 circuit for greatest accuracy Kit includes all necessary construction material $ 
his as well as complete instruction manual for 
ull like the peration of this fine new assembly and operation 


--. BENTON HARBOR 20, MICHIGAN 


RADIO-ELECTRONICS 


: 70 
- 
0 


VISUAL-AURAL 


SIGNAL 


Traces signals from antenne 
clear through speoker 


@ Permits visual signal obser- 
vation as well os aural oper- 
ation 

@ Two separate input channels. 
@ Tremendous RF channel sen- 


put 

@ Separate high gain RF and service man can use in AM, 
low gain audio channels. 

@ A unique and useful noise 
locater circuit 

@ Built-in calibrated watt- 
meter 


@ Two seporate 
for RF and a 


@ Additional test leads sup- 


@ Substitution test speaker and 
output transformer eliminates Use ch 
necessity for speaker removal e 
work 

@ Utility amplifier. Check rec- 
ord changers, tuners, micro- 
phones, instrument pickups, etc. 
@ VTVM and Scope panel ter- 
minals. 

@ 5 tube transformer operated 


circuit 


plied. in coils, transformers, resistors 


The new HEATHKIT VISUAL AURAL 
SIGNAL TRACER represents 
most convenient and useful instruments the 
M and TV 
service work. The electron ray beam indicator constantly monitors both 
input channels for visual observation of the signal. Now, see and hear 
the signal level for easier estimation of signal strength and gain per stage 
in a feceiv~s circuit. Separate high gain channel and special shielded 
elded demodulato~ probe for RF circuit work. Low gain channel for audio circuit investigation and for use 
5 ‘as a noise locater. In this feature, approximately 200 volts DC is applied to a suspected circuit component 
cation and the action of the voltage in the component can be seen and heard to determine satisfactory opera 
tion. This feature alone will prove tremendously helpful in locating the source of objectionable noses 
condensers, cold solder joints, controls, etc. A convenient wattmeter 
— rapid preliminary check for voltage distribution circuit breakdown as well as transformer failures 
T-3 as a universal test speaker and substitution transformer and save service time by eliminating 
in sasvien the necessity for speaker removal on every service call. Additional service uses are: as a utility amplifier 
for checking the output of record changers, tuners, microphones, instrument pickups, etc. Separate panel 
terminals permit utilization of other shop equipment such as your Oscilloscope or VTVM. Entire kit 
supplied complete with 5 tubes, all necessary construction material along with a detailed step by step 
instruction manual for the assembly and operation of the instrument 


of the 


NEW 
CONDENSER CHECKER KIT 


MODEL C-3 


SHIPPING 
WT. 7 LBS. 


19° 


Announcing the new improved 
Model C-3 HEATHKIT CON- 
DENSER housed in a new 
smartly styled professional ap- 
pearing cabinet featuring 
rounded corners and snug fit- 
ting drawn panel. Adequate 
provisions for ventilation in- 
sures longer instrument life through cooler operation. Use the C-3 to 
accurately measure those unknown condenser and resistor values. All readings 
of condensers and resistors are read directly on the calibrated scales. Range 
of condenser measurements is from .00001 mfd tw 1000 mfd. Calibrated 
resistance measurements can be made from 100 ohms to 5 megohms. A 
leakage test with a choice of 5 DC polarizing voltages will quickly indicate 
condenser operating quality under actual voltage load conditions. The 
spring return leakage test switch automatically discharges the condenser 
under teste and eliminates shock hazard. An electron ray beam indicator 
tube is used in a new leakage test circuit for added sensitivity. The instru- 
ment 1s transformer operated for safety and will prove an extremely wel- 
come addition to your shop equipment. The kit is furnished complete with 
all necessary parts, test leads and includes a step by step detailed construc- 
tion manual for assembly and operation 


AWeathil 1V ALIGNMENT 
GENERATOR KIT 


MODEL TS-2 


SHIPPING 
WT. 20 LBS. 


$39” 


Here is an excellent TV 
ALIGNMENT GENERA- 
TOR designed to do TV 
service work quickly, easily 
and properly. The Model 
TS-2 when used in conjunc- 
tion with an Oscilloscope 
— a means of correct- 
y aligning TV receivers. The instrument furnishes a frequency modu 


lated signal covering in 2 bands the range of 10 to 90 megacycles and 
150 to 230 megacycles. An absorption type frequency marker covers 
from 20 to 75 megacycles in 2 ranges:therefore you have a simple 
convenient means of checking IF's independent of oscillator calibra 
tion. Sweep width is variable trom 0 to 12 megacycles. Other excellent 
features are horizontal sweep voltage controlled with a phasing control 
— both step and continuously variable attentuation for setting the 
pee ps signal to the desired level —a convenient stand by switch 
blanking for establishing a single trace with a base reference 


level. Make your work easier, save time and repair wit 


lence 
Order your HEATHKIT TV ALIGNMENT GENE RATOR now 


Con 
new 
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= 
HEATH CORAPAAY 


Checks 7 prong tubes octols 
lectols, 7 ond prong mumetures 
S prong Mytroms pilot lights 


Checks for opens, shorts 
emission, and 
tap continuity 


@ Beautiful counter type 
7 birch cabinet 
With the HEATHKIT TC1 TUBE CHECKER test all 
a = Simplified setup prece- types of tubes commonly encountered in AM-FM and TV 
: Test setup procedure is simplified, rapid WM thheit 
dure receiver circuits 
@ Built-in geor driven roll and flexible. Tube quality is read directly on a beautiful TV PICTURE TUBE 
chert 41.” Simpson three color BAD - * - GOOD scale that your TEST ADAPTER 
@ Checks emission, shorted customers can readily understand. Panel sockets accommo Use your HEATHKIT TUBE CHECKER 
' +, open el and date 4, 5, 6 and 7 prong tubes, octals, loctals, 7 and 9 with this new TV TEST ADAPTER to 
‘ continuity prong miniatures, 5 prong Hytrons, a blank socket for new determine — quality, Check for 
@ Complete protection tubes and a contact type socket for quick checking of pilot indiaendent Be or 
inst obsolescence. lights. Built-in gear driven roll chart for instant reference power supply Consists 
@ Sockets for every mod- Neon short indicator, individual three position lever switch 
ern tube for cach tube element, spring return test switch, line set author con 
: ; @ Blank for new types. control to compensate for supply voltage variations. At this nector and data sheer 
@ Individue!l element low price, no service man need be without the advantages s4°° 
: ewltebes offered by the HEATHKIT TUBE CHECKER 
@ Contact type pilot light tomer 
test socket 
@ Line adjust control. 
be RESISTANCE SUBSTITUTION BOX KIT 
MODEL TC-1P NEW HEATHKIT RESISTANCE SUBSTITL 
Same TC-1 MODEL RS-1 TION BOX KIT — switch selection of any 
f with polished birch cabinet ( with SHIPPING single one of 36 RTMA | watt sencate 
“t removable lid) inseead of count WT. 3 LBS. value resistors, ranging from 15 ohms t meg 
S er type cabinet. Shipping weighe ohms. This coverage available in 2 ranges in decades 
‘a 14 Ib $34.50 $ 50 of 15, 22, 33, 47, 68 and 100. Housed in rugged 
N 465 Polished Birch Tube plastic cabinet featuring new HEATHRIT universal 
4 Checker Cabinet only Shipping type binding posts. The entire kit priced less than 
Weght 7 tbs a the retail value of the resistors alone 


Meathhet Aeathhit 
a BATTERY ELIMINATOR KIT | VIBRATOR TESTER KIT 


A clean 6 volt d-c supply 


Repair time is valuable, and the 
Heathkit Vibrator Tester will save 
you hours of work. Instantly tells 
the condition of the vibrator un- 
der test — and the check is thor- 


efinitely required 
sl automobile ra 

servicing Has a continu 
sly variable d-c output from 
to & woks It can be safely 


perated at a steady 10 am ough and complete. Checks vi- 
pere level and will deliver up brator for proper starting, and the 
t an teres tor sntermattent easy-to-read moter the 
quality of output on large BAD- 
Ga GOOD scales. Tests both inter- 
rupter and selfrectitier types of vibrators 


€ applications such as supplying bias Five different sockets for checking hun- 


voltages of d-c substicution voltages for dreds of vibrators. 

battery operated cube hlament circuits 5 Operates from any battery eliminator MODEL VT-1 
The output of the Battery Eliminator MODEL BE-3 capable of delivering continuously vari- SHIPPING 

is constantly monitored by a d-c volt SHIPPING able voltage from 4-6V at 4 amps The wT. 7 LBS 

meter and a dc ammeter. The circuit 


WT. 20 18S Heathkit BE-} Battery Eliminator is 


self resetting type. For additional pro 50 ideal for operating this kit. 5s 50 
tection, a panel mounting fuse is pro $ Faulty vibrators can be spotted within & 
vided Build this kit in a few hours and e seconds and you're free to go on to 

pocket a substantial savings other service jobs, 


RADIO-ELECTRONICS 


| 
TUBE CHECKER KIT 

SEE 
HEATH 


Modulated or un- 
modulated RF output 


400 cycle sine wove 
output 


@ Step attenvated RF ouput. 
@ 6 to 1 vernier dial ratio. 
@ Turret mounted coil sub- 


assembly. 
coils controllable, 


@ Hartley RF oscillator circuit of variable frequency. 


Meteor 400 cycle 
sine wove output. 

@ Modulated of unmodulated 
RF output 

Frequency coverage on fun- 
damentals 160 kc to 50 mega- 
cycles in five ranges. 51 mego- 
cycles to 150 megacycies on 
calibrated harmonics. 

@ RF output in excess of 100,- 
000 microvolts. 

@ Audio output to 2 volts. 
@ AC transformer operated. 
ofessionally styled cabinet. 
@ infra red baked enamel 
panel. 


type obtained by the use of cathode coupling to the output jacks 
varied by means of the RF step and RF output control. Use the HEATHKIT SG 
signal source modulated or unmodulated for radio repair, 
testing, 400 cycle sine wave audio testing, checking RF stages, alignment of both AM an 
IF stages, marker generator for TV alignment, etc. The kit is transformer operated and utilizes 
miniature tubes for ease in handling high frequency. Panel jacks and a convenient switching 


The new HEATHKIT Model SG-7 SIGNAL 
GENERATOR easily fulfills requirements for a 
modulated or unmodulated source 
A convenient 
sine wave output is available for audio work. All RF oscillator coils are precision wound and 
adjusted to calibration before shipment thereby assuring maximum accuracy 
switch and tuning condenser all mount as a turret assembly so as to offer the advantage of 
short wiring leads and easy mounting of parts. The RF output circuit is of the low impedance 


400 cycle 


The coils, band 


The level of RF output is 
as an RI 
experimental 


1FM 


laboratory work, 


system permit either external or internal modulation. The entire kit is supplied complete with 
tubes and all necessary material as well as a detailed step by step instruction manual for the 
assembly and operation of the instrument. 


AWeathkil \NTERMODULATION 


ANALYZER KIT 


MODEL IM-1 
wt 


‘39° 


The HEATHKIT 
MODEL is an 
extremely versatile 
instrument specifically 
designed for measur- 
ing the degree of in- 
teraction between two 
signals cause a ot ince piece of apparatus, or a chain of equip- 
ment. It is primarily intended for tests of audio equipment but 
nay be used in other matt ations such as making tests of micro- 
phones, records, recording equipment, phonograph pickups and 
loud speakers. Use it for checking tape or disc recordings, as a 
sensitive AC volrmeter, as a high pass noise meter for adjusting 
tape bias, cutting needie pitch or other applications. High and 
low test frequency source, intermodulation section, power supply 
and AC voltmeter all in one complete unit. Percent intermodula- 
tion is directly read on three calibrated ranges, 30°7, 1h and 

full scale. Both 4 to 1 1 to 1 ratios of low to high fre- 
quencies easily set up. At this low kit price YOU 
benefits of Intermodulation analysis for accurate audio 
tations. 


1 by 


can enjoy the 
inte tpre- 


AWeathhil \ABORATORY REGULATED 


POWER SUPPLY KIT 


MODEL PS-2 


SHIPPING 
WT. 20 LBS 


New HEATHKIT LAB 
ORATORY POWER 
SUPPLY provides con 
tinuously variable regu 
lated DC voltage output 
from 160 volts to 400 volts depending on load. Panel terminals 
supply separate 6.3 V. AC supply at 4 amperes for filament cir 
cuits. A 31” plastic cased panel mounted meter provides accurate 
metered output for either voltage of current measurements. Ex 
ceptionally low ripple content of .012°% admirably qual 
HEATHKIT LABORATORY POWER SUPPLY for high gain 
audio applications. Ideal for laboratory work requiring a reference 
voltage for meter calibration or for plotting tube characteristics 
In service work, it can be used as a separate variable voltage supply 
to determine the desirable operating voltage in a specific circuit 
Use it as a DC substitution voltage in trouble shooting TV circuits 
exhibiting symptoms of extraneous undesirable components in 
plate supply circuits. Entire kit, including all 5 cubes now available 
at this low price 


DECEMBER, 


The HEATH 
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+). 


wer 


Aeathhil” 


WILLIAMSON TYPE 


The new HEATHKIT WILI 


[AMSON TYPE AMPLIFIER 


incorporates 


the latest unprovements described in Audio Engineering’s “Gilding the 


Lily 


tional promary taps afford peak power output of weil over 2 


quency response 71 db from 10 cycles to 100 ke. allows repr 
highs and lows with equal crispness and clarity. Harmonic and 
lation distortion have been reduced to less than ot 1% at 

clummnates the harsh u leasant qualines whuxh contribute 


output tubes and a new Peerless output transformer with addi 


warts. Fre 
auction of 


watts. This 
listening 


fatigue ow the ampliher the heart of your radw system to achieve the 


hne reproduction that 


al of all music lovers 


ws the « 
The HEATHKI1 PREAMPLIFIER (available separately « 


bination with the ampli kit) features inputs for magnet 
level cartrulge cryMal pekups and tuners 

type records, individual bass and ureble ton 

' DB of bese attenuation. Special 

controls and switches adaptable to custom 

can be mounted in any position and a liberal length 


ss supplied No radw experience is required to « 
punching, forming, of drilling has already been 


includes ail necessary parts as 


manual with putorial 


well as a detailed 


jagrams two greatly simplify the 


x of low 


us¢ of this transformer 


OPTION. If the output tr 


desired 


with the crosound output transformer, type TO 


ultra-linear operation as described 


Engineerings Operation of the Williamson Ampliner 


MODEL FM 2 
SHIPPING 
wt 9 18S 


$22°° 


Heathkit 


Ampliter with Acr id Outpur 
Transformer, Power Suppl and 
WA-P1 Preampliter Kit) Shipping 
brated | frequency covers Weight 39 Ib Shipped  expre e 
jial. The egacycles iS pr only 
of 88 to 105 Mee 1 of building you W-3M Amplifier Kit Incl Main 
Experience the thrt ur ampliher Ampliher with Acrosound Output $ 75 
Operate through true Transformer and wer Suppl 
own FM tuner \1 the advantages © ly to Shipping Weight 29 Ibs. Shipped e 
radio and enjoy d power wrt ms express only 
ormer ¢ idio syste 
recepuion Transt to all types ot a hes and wa-Pl Kit only 
nplity connection lete with all cut Shipping Weigh Ibs. Ship: sped 
s supplied for construction express of post 
material requires plifies assembly bed 
necessary manua sum 


thon 
complete mstrus 


and operation 


CONOMY 6 WATT 


AMPLIFIER KIT 


@ 
MODEL A? 


10 


14° 


MODEL AJA ampliner 


The HEATHKIT Model A-7 
ampliher features beam power, 
push pull output with frequency 
response flat + from 20 to 
20,000 cycles. Separate volume, 
bass and treble controls. Two in 
put circuits, output impedances 
of 4, 8, and 15 ohms. Peak 
power output rated at full 6 
watts) High quality components, 
simplihed layout, attractive gray 
finished chassis, break off type 
adjustable length control shafts 
and attractive lettered control 
panel 


incorporates a preamplifier stage 


special compensated network to provi le the necessary 
voltage gain for operation with variable reluctance or low out 
t cartridges. Excellent gain for microphone oper 


$16.50 


at a moderate powered 


sound system 


ansformer 


FM-2 


esignes 


cost. T 
from 
below 
is only 
power 


ances « 


a 6S)7 


anda 
crystal 


a varim 
also be 


features 
adyuste d runing 


The HEATHKIT MODEL A-8 amplifier kit 
was designed to deliver high fidelity perform- 
ance with adequate power output at moderate 


20 to 20,000 cycles. Distortion at 3 DB 


Peerless output transformer with output imped- 
bass and treble tone controls permit wide range 
ot tonal adjustment to meet the requirements of 


the most discerning listener. The amplifer uses 


phase splitter and two 6L6's in push pull output 
SUAG rectifier. Two input jacks for either 


input service 


AMPLIFIER KIT 


PRICES OF VARIOUS COMBINATIONS 


W-2 Amplifier $6950 


Amplifier with Peerless 
Output Trans $ 75 
Suppl 
i ex e 


Transformer, Power Supply 


ifier Kit 


Shipping 


for 


W-2M Amp 
Ampliher wit 
former and 
ping Werghe 
press only 


W-3 Ampli 


HiGH FIDELITY 20 WATT 
AMPLIFIER KIT 


he frequency response is within = 1 DB 


maximum power output at LOOO cycles 
& The amplifier features a Chicago 
transformer in a drawn steel case and a 


# 4, 8, and 16 ohms available Separate 225 
MODEL AS 
SHIPPING WT. 19 LBS. 


‘33° 


voltage amplifier, a OSN7 amplifier and 


or tuner operation. The kit includes all 


necessary material as well as a detailed step by 
step construction manual 


MODEL AB-A features an added 6SJ7 stage (preamplifier) for operating from 


ble reluctance cartridge or other low output level phono pickups. Can 
used with a microphone. A 3 position panel switch affords the desired 


$35.50 


INTERNATIONAL (ORF 
som 
CITY 


HEATH cCORAPAA Y 
... BENTON HARBOR 20, 


MICHIGAN 


RADIO-ELECTRONICS 


f 71 
The complete kit 2 i. 
Aeathhit FM TUNER KI 
The 
@- 
= 


UPERHETERODY 


@ High gain dual iron core tuned type IF transformers 


circult 
@ AC transformer operation for safety 6 tbe all ein boy cov 
@ Continuously variable tone control ranges over 20 
@ Sturdy punched and plated steel chassis erage >> shipping ¥ 
@ ideal for custom installation megacycles 
@ Full AVC action TY 


dh 


Model AR-! 


$23.50 


@ Inverse f k for imp d frequency response 
@ Kit supplied with all necessary construction material except speaker and 
cabinet. (Available separately if desired). 


5 
tube 
55 
9 t© 1600 ke. band 
’ we y wo excellent radio recewer kits featuring clean design and open layout for 
'PPing 11 T { kits f 1 open | f 
simplified construction. Satisfy that urge to build your own radio receiver and 
Mode! BR.| select the mode! which meets your requirements. Both receivers feature con 


tinuously variable tone control, a radio phono switch and phono input and an 
AC receptacle for the phono motor. A six inch calibrated slide rule type dial 


519.50 


with a 9 to 1 ratio vernier dial drive insures easy tuning 


SHIPPING INFORMATION 


ON PARCEL POST ORDERS include postage for weight ORDERS FROM CANADA must include full remittance 
shown and insurance. (We insure all shipments.) Don't worry for merchandise 
about sending more than the correct amount — if you send us Orders processed on the same day received. Customers no 
too much, every extra cent will be promptly returned ufied of unavoidable delay 
ON EXPRESS ORDERS do not include transportation U.S. postal or express money orders, bank drafts or checks 
charges. They will be collected by Express Agency on delivery. are acceptable. Do not send loose coins or stamps 
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
Te HEATH CORMAPRPARY 
ane 
... BENTON HARBOR 20, MICHIGAN 
SHIP VIA 
Freight 
(PLEASE PRINT) 
QUANTITY ITEM PRICE QUANTITY ITEM PRICE 
Heathkit Oscilloscope Kit— Model 0-8 (29 Ibs ) me 50 Heathkit Square Wave Gen Kit—Model SQ-1 (14 Ibs '$29 sof 
| Heathkit intensifier Kit (0-8 only) No. 339 (1 1b) 750} ~ Heathkit AC VIVM Kit—Model AV.2 (5 Ibs ) 29.50 
| | Heathkit Voltage Calibrator Kit— Model VC-1 (5 Ibs.) 9.50 Heathkit intermodulation Analyzer Kit—Model IM-1 (18 ibs) | 39.50 
q Heathkit Electronic Switch Kit—Model S-2 (11 Ibs 19.50 Heathkit Regulated Power Supply Kit—Model PS-2 (20 Ibs 29.50 
| T Heathkit Scope Demodulator Probe Kit No 337 (lib) 4.50 Heathkit Handitester Kit—Model M-1 (3 Ibs 113.50 
Heathkit TV. Alignment Generator Kit—Model TS-2 (20 Ibs.) | 39.50 | Heathkit Decade Resistance Kit—Model OR-1 (4 Ibs | 19.50 
Heathkit Q Meter Kit— Model QM-1 (12 Ibs 39.50 Heathkit Decade Condenser Kit— Model DC-1 (4 ibs 16.50 
Heathkit Grid Dip Meter Kit— Model GD-1 (4 Ibs 19.50 Heathkit Impedance Bridge Kit — Model 1B-1B (15 Ibs 69.50 
4 ee Heathkit VTVM Kit—Model V-6 (7 Ibs 24.50 Heathkit Battery Tester Kit— Model BT-1 (3 ibs 7.50 
Heathkit RF Probe Kit No. 309 (1 Ib 5.50 Heathkit Resistance Substitution Box Kit— Model RS-1 (3 Ib 5.50 
Heathkit HV Probe Kit No. 336 (2Ibs) | 5.50 Heathkit Tuner Kit—Model FM-2 (9 Ibs | 22.50 
Zz Heathkit Peak-to-Peak Volt. Probe Kit No. 338 (2 Ibs 1 650 Heathkit Broadcast Receiver Kit—Model BR-1 (11 ibs | 19.50 
~~ T Heathkit Visual-Aural Signal Tracer Kit—Model T-3 (8 Ibs) | 22.50 Heathkit Three Band Receiver Kit—Model AR-1 11 ib | 23.50 
q Heathkit Condenser Checker Kit— Model C-3 (7 Ibs.) 19.50 Heathkit Amplifier Kit— Model A-7 (10 ibs 14.50 
1 Heathkit RF Signal Generator Kit— Model SG-7 (7 Ibs.) 19.50 * Heathkit Amplifier Kit— Model A-7A (10 Ibs.) | 16.50 
Heathkit Tube Checker Kit—Model TC-1 (12 Ibs.) 29.50 sai Heathkit Amplifier Kit— Model A-8 (19 Ibs.) | 33.50 
Heathkit T V. Tube Adapter No. 355 (1 Ib) 4.50 Heathkit Amplifier Kit— Model A-8A (19 ibs 35.50 
Weathat Battery Eliminator Kit— Model BE-3 (20 tbs.) 24.50 = Williamson Type Amplifier Kit (Type ) 
Heathkit Vibrator Tester Kit— Model VT-1 (7 Ibs.) 14.50 Shipped express only 
Heathkit Audio Generator Kit— Model AG-8 (16 ibs.) j 29.50 ‘ = WA-P1 Preamplifier Kit (7 Ibs.) (Smpped exp. or pp 19.75 
Heathkit Audio Oscillator Kit— Model AO-1 (14 Ibs.) 2450, 
Heathiit Audio Frequency Meter Kit— Model AF-1 (15 Ibs.) 34.50 
*Please ship C.0.D. [] Postage losed for Ibs. Enclosed find Check [] Money Order 
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Brighter, 

| Sharper, 
TV Reception 


THE ROTALYZER 

The Rotalyzer is a new instrument 
for measuring speed and speed varia 
tions. It may be used with any rotating 
shaft. First the Rotalyzer converts the 
rotation to a.c. If the shaft speed is 
uniform, the a.c. will be unmodulated. 
There will be only one frequency as in 
Fig. l-a. If the speed varies, the a.e. 


SPEED 
VARIABLE 
SPEED 


Fig. 1—Rotalyzer waveforms. 


frequency will also vary. It will rise 
and fall about the average as in Fig 
l-b. This frequency variation is com- 
mon, ordinary FM. It can be detected 
by a discriminator. 

Fig. 2 shows the block diagram of the 
Rotalyzer. The tachometer is a tiny 
| generator coupled to the rotating shaft 

TURNER | It contains a number of fixed magnetic 

| poles and a coil wound on the rotating 

with the Model TV-2 Booster armature. (In some types the coil is 
fixed and the magnets are mounted on 
the armature.) When the generator ro 
tates with the shaft of the device being 


You get clearer, sharper pictures with a minimum 
of annoying interference and snow even in weak 


signal areas with the TURNER TV-2 Booster. It’s 
2 : designed with an eye to beauty as well as out- equation for the generator frequency is 
4 : standing performance. The rich, mahogany plas- p - Shaft RPM «x poles 
tic cabinet is a handsome addition to any room 
AS iong as e sna rotates at con- 
: ... the high quality cascode circuit reduces noise stant speed the frequency also remains 
i : and snow, producing an excellent picture even in constant. If the shaft speeds up, the 
: extreme fringe areas. armature turns faster and the fre- 
The TURNER Booster is simple in operation. A 
single tuning knob permits fine adjustment for 
best reception of picture and audio over all 12 TV peter gg, 
: channels. The unit is quickly and easily installed 
on any television set. Get the best possible TV re- Lo-pass ruren! 
ception... get the TURNER Model TV-2 Booster! a 


The TURNER Company 933 17th St. N.E. Cedar Rapids, lowa [ k CALIBRATED OSC 
IN CANADA: EXTERNAL SCOPE OR RECORDER 


Canadian Marconi Company, Toronto, Ont., and Branches. Fig. 2—Average speed is found by beat 
EXPORT: | method. Discriminator shows variations 


Ad. Avriema, tnc., 89 Broad Street, New York 4, N.Y. 


For most purposes, an average a.c 
| of between 5 ke and 30 ke is convenient 


4 For slow shaft speeds, we need a large 
i ~~ | number of poles to reach these fre- 
5 | quencies. Some Rotalyzers have as many 
a The right part when you need it, for service | as 600 poles within a 2-inch tachometer 
; This permanent, hard cover Official Buying Tachometer output is amplified. The 

Guide of the electrome-TV parts and equip | average frequency is compared with a 

ment industry with its comprehensive de standard oscillator by the best method 


tailed index, climinates the need for main . 
| swe res uS > average spee 
taining files of small catalogs and manufac | The answer Shima the ave — oe d 


turers’ literature RADIO'S MASTER catalogs | The amplified a.c. 1S also impressed 
90°; of TV and electroni across an FM discriminator. This de- 
neg oer Not merely tects only the FM component. It is 
complete deccriptione passed through a filter which reject 
specifications and illus the high frequencies, leaving only the 
trations written and slow variations due to wow and flutter 
compiled by each menu of the shaft. The variations may be re- 
facturer. Enables you to 
make comparisons or corded or observed on a scope. 
substitutions right now! The Rotalyzer can show speed 
changes as small as 0.1°>. Average 
@ 80,000 item $6 50 your price 
through CATALOG PUBLISHERS, INC. speeds of from 50 r.p.m. to 20,000 r.p.m. 
© O’nll"—5 lee. regular parts $4.95 110 Lefeyette $1, New York 13 are easily measured. END 
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Why pick ’em blind ? 


Buying capacitors by rating with- 
out also specifying brand is like 
buying neckties blindfolded. You 
just don’t know what you're get- 
ting. When it comes to capaci- 
tors, don't buy blind... don't 
trust to luck... 


Make Sure! Make it Mallory! 


When you use Mallory capacitors for all your service work, you do yourself and your 


customers a real favor. Mallory capacitors give long, trouble-free performance. 


and radio set manufac- marion Mallory Plascaps® give 
turers accept Mallory FP’s outstanding perform- 


as the standard of capacitor quality. Oper- 


ance because they are completely engi- 
ating continuously, even at temperatures 


neered to eliminate premature shorts... 
as high as 185° F. (85° C.), Mallory FP’s I 
give longer, more dependable performance unsoldered leads . . . off-center cartridges. 
... handle higher ripple current. And they are priced right. 


You can count on Mallory FP’s and Plascaps because they are backed by 25 years of 
capacitor research and on-the-job experience. Mallory produced the first dry electrolytic 
capacitors ... pioneered developments that give you capacitors which are smaller... more 
uniform... more resistant to heat. And they cost no more. Don’t trust to luck when you 


order capacitors, Always specify Mallory. 


Depend on your Mallory Distributor for quality products at competitive prices. 


MALLORY & CO., 
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CISION 


RIDER 


easy-to-use 
packaged 
tv 
service 
information — 
it’s 
complete... 


accurate... 
factory- 
authorized — 
at 


your 
jobbers 


only 
$2 per pack 


*dependable replacement 
ports listing beginning 
with Pack 57 


F 


sme 


480 Canal Street, 
New York 13, N.Y. 


Construction 


ROK RECEIVER 


By CPL. MILTON KALASHIAN 


Inside the receiver. The loop antenna is mounted on the open cover at the right. 


OREA isn't quite so bad if you're 
a “ham” and part of a Signal 
Corps outfit. You're not allowed 
to operate a rig of your own, but 
when things are quiet, you may have 
time to do some experimenting with 
whatever parts you can salvage 
A big morale builder here is the good 
music broadcast on 1320 ke by AFRS 
(Armed Forces Radio Station) Trou- 
badour—running a revamped BC-610. 
The broadcast receiver situation here 
was so critical, we decided to beat the 
shortage by building one. As a Signal 
Corps outfit we had 110-volt a.c. most 
of the time, so an a.c.-d.c. hookup (Fig 
1) took care of that. It’s only a simple 
5-tube superhet, loop antenna and all, 
with some minor changes. The only 
thing really different about this set is 
the way it’s constructed. It had to be 
rugged so it could withstand a lot of 
abuse 


Since the only tubes on hand were 
the 300-ma heater types, we had to use 
the 130-ohm voltage-dropping resistor 
This resistor is an advantage here in 
winter, with the temperature always 
well below zero. It produces quite a bit 
of heat and keeps the inside of the set 
dry. In summer the cabinet gets quite 
hot, but this hasn't done any damage 
yet. (If the same tube lineup is used on 
normal /17-volt lines, this resistor 
should have a value of 160 ohms, 20 
watts. This is a standard value in 
resistor-type line cords and ballast 
tubes. If 150-ma heater tubes—12BE6 
12BA6, 12AV6, 50C5, 35W4, or their 
metal equivalents—are used, the drop- 
ping resistor is not needed Editor) 

The loop antenna feeds a conven 
tional 6BE6 pentagrid converter, whic! 
in turn feeds the 6BA6 i.f. amplifier 
through the first i.f. transformer. The 
second i.f. transformer drives the diode 


srour 6SQ7 
6 


Fig. 1—Schematic of the ROK receiver. 
The dropping resistor in the heater cir- 
cuit should be increased to 160 ohms for 
use on normal 117-volt lines, or omitted 
entirely if 150-ma heater tubes are used. 


OMITTED IF TUBES ARE USED 
Ceo 
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CBS-HYTRON 
NEWS dA 
FOR YOU. ee 


TECHNICAL DATA 
CBS-Hytron Germanium Diodes 


ABOUT NEW CBS-HYTRON DIODES 

CBS-Hytron guarantees its new germanium diodes moisture- 

proof .. . trouble-free. Germanium wafer is soldered directly to 
the base . . . no plating to flake. Universal design follows joint 

Army-Navy specifications. You can clip or solder these diodes ‘wre 0 ° | 

into circuit. Ten popular CBS-Hytron types are ready for you. | a ’ 


See your CBS-Hytron jobber. Or write direct for catalogue and 
interchangeability chart. 


New, otftractive tuck-oway carton fully 
protects CBS-Hytron germanium diodes. 
Note unbent leads and convenient data 
on inside cover, 


nds to cothode of vacuy 


Permanent X molded into end 5 
of case marks connection to & 
germanium . . . which cor- 
responds to cathode of 
vacuum tube. 


__ ABOUT CBS-HYTRON GOLDEN GRIDS 


Hidden gold in CBS-Hytron tubes? Yes, since 1944. CBS-Hytron first used 


GOLDEN GRID gold-plated grids in the 6AK5. Later in many transmitting types: 2E25A, 
Enlarged 2E30, 3B4, 5516, etc. Now you will find them also in the 6BZ7, 6BQ6GT, 
3% times 12A4, 12BY7, etc. 


Why? Gold kills unwanted emission. Even mounted very close to a hot 
cathode, a CBS-Hytron gold-plated grid does not give primary emission. 
Like a sponge the gold also soaks up stray electrons. Wipes out secondary 
emission too. And foreign material vaporized onto the grid during exhaust 
is absorbed harmlessly by the gold plating. 

Such deluxe processing costs money. But it gives you better tubes. That 
is why CBS-Hytron has ignored the cost. Has specified gold-plated grids 
for years. 


ABOUT NEW, FREE CBS-HYTRON TV GUIDE 


Like the popular CBS-Hytron Miniature Guide, the new CBS-Hytron Reference Guide 

for Television Picture Tubes is complete. Gives all important data . . . as well as basing 

diagrams. . . for 164 types. Includes al! magnetically deflected picture tubes . . . regard- 

less of make. Also shows electrical interchangeability of similar types. 

You need this complete . . . accurate . . . helpful Guide. Keep abreast of today’s con- 
< fusing variety of TV picture tubes. Get the new CBS-Hytron TV Guide now. It’s free, 

At your CBS-Hytron jobber’s. Or write direct today. 


DANVERS, MASSACHUSETTS 
DECEMBER, 1952 
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Construction 


» capacitor allows the chassis to be used 
6BE6 6BA6 6SQ7 25.6-GT ground for voltage measurements 
with a v.t.v.m. 

Since Troubadour was the only sta 
tion that could be picked up 24 hours a 
day, the usual ganged tuning capacitor 

- was replaced by two air trimmers 
25Z6-GT making it practically a one-station re 
ceiver. A 15-uuf air trimmer with a 


OSCILLATOR 


Materials for receiver 


FINE TUNING Resistors: megohms |!—22 megohms 
470,000 ohms, 2—270000 ohms, |—47 000 ohms 
22,000 ohms, !—220 ohms‘) watt 150 ohms 
watt, |—130 ohms, 20 watt (see text —500 000-ohr 
potentiometer with on-off switch 
Cepecitors: (Electrolytic) 2—20 uf, 150 volts | 
SO uf, SO voits. (Paper) uf, |—005 uf 400 

PHONE volts: SO! uf, 400 volts. (Mica or ceramic) 2—250 

1—47 wuf, 500 volts. (variable) 2— 100 uuf, 


JACK uuf 

Treastormers: |—2.000 ohms to 32 ohms of out 
pu! transformer: input f. transformer 
455-kc output if. transformer: | broadcast type 
cillator coil for 455-tc if: | broadcast type 
antenna; 1—80 ma 200-ohm. filter choke 
Miscellaneous: |—3-inch PM speaker |—éBEé 


OSCILLATOR 
TRIMMER 


6BAb, 1—25L6. 1—25Z6. oF equivalent types 
(see text); 2—closed-circuit phone jacks chassis 
cabinet, 5 sockets to suit tubes ne cord, knobs 
terminals, wire, solder, 
The ROK's layout was a forced blend of commercial parts and military salvage. front-panel control knob was connected 

across the main oscillator-tuning ca 
detector in the 6SQ7, which also fur- 25L6 for listening in with just a pair pacitor to compensate for drift 
nishes a.v.c. voltage to the converter of high-impedance phones (The 100-uxf trimmers are too small 
and the i.f. amplifier. The triode section The combination chassis and cabinet to reach the lower broadcast frequen- 
of the 6SQ7 drives the 25L6 audio was made from a salvaged 6 x 6 x 3- cies with a standard loop antenna and 
power amplifier. The rectifier is a 25Z6 inch dynamotor box. As many parts as oscillator coil. If you want to be able to 
with both sections tied together, and a — possible were mounted inside, including cover the whole broadcast band, use a 
choke is used rather than a resistor for the 3-inch speaker. Since the B-minus standard 2-gang r.f.-oscillator tuning 
better filtering. A closed-circuit jack bus goes to one side of the power line, capacitor.—Editor) 

i : (Jl) was installed just in case we it waa not connected directly to the The loop and its trimmer were 
. found a phonograph lying around, An metal chassis; but is grounded for r.f. mounted on the back cover, with the 
i P ther closed-cireuit phone jack (J2) and audio through a .05-uf capacitor. loop on the outside, supported by two 
ie was wired in the grid cireuit of the The 270,000-ohm resistor across the 1-inch insulating spacers END 

€ 
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Hi-Fidelity 


FM-AM TUNER 


An instant sensation, Captivates the most critical audience 
with its superior sensitivity, incomporable selectivity, true 
tone. Write for the full, exciting story of this matchless 
PILOTUNER . . . a “must"’ for every hi-fi enthusiast. 

Also available ... High Fidelity PLOTONE AMPLIFIER and 
PRE-AMPLIFIER, as companion units to the PILOTUNER. 
Truly the ultimate in superb electronic equipment. 


Built by 
PILOT RADIO CORP. 
the nome thot hos been o 
by-word for the greotest in 
precision communications 
equipment since 1919 


Send NOW for free descriptive literature! 
PILOT Radio Corp., 37.06 36th Street, Long Island City, New York 
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ELECTRONIC HARDWARE 
IN HANDY RE-USABLE 
HINGED COVER PLASTIC BOXES 


NOW YOU CAN BUY 


all your radio-TV hardware— 
240 different items—in 
sturdy, re-usable Hinged Cover 
Ly” plastic boxes. Make your 
é work bench neater and handier. Look 
for... ask for... the 
ay Hinged Cover hardware in the G-C 
self-service display at your 


a) distributor. 


SPECIAL OFFER TO 
SERVICE MEN — Handy steel 
rack for your bench or shop 
wall... holds 30 G-C Hinged 
Cover hardware boxes. 


See your distributor for details. 
BUY WHERE YOU SEE THIS DISTRIBUTOR'S 
DISPLAY — HE HAS THE COMPLETE STOCK 


GENERAL 
ROCKFORD. | 


DECEMBER, 


Bi | 
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ELECTRICAL 


ENGINEER 


PHYSICIST 


RADAR 


ELECTRONICS 


He re is 


THE COMPANY 
Hughes Research and De 
clopment I 


located in Southern Califor 


rboratories 
nia, are presently engaged 
n the development and 
nduction of advanced 
electronic 
computers and guided 


radar system 
missiles 


THE NEW OPENINGS 


The positions are for men 
who will serve as technical 
sdvisors to government 
and companies 
purchasing Hughes equip 
also as technical con 
sultants with engineers of 
other companies working 
on associated equipment 
Your specific job would be 
essentially to help insure 
successful operation of 
Hughes equipment in the 
field 


HUGHES 


RESEARCH AND 


DEVELOPMENT LABORATORIES 


Engineering Personnel 


Culver City 


Los Angeles Count 


Hughes Research and Develop- 
ment Laboratories, one of the 


nation's leading electronics 


organizations, are now creating 


a number of new openings in 
an important phase of their 


operations 


what one of these positions off rs you: 


THE TRAINING 


On joining our organiza 
thon, you will work in the 
Laboratories for several 
months to become thor 
oughly familiar with the 
equipment which you will 
later help users to under- 
stand and properly employ 
If you have already had 
radar or electromics experi 
ence, you will find this 
knowledge helpful in your 
new wor 


WHERE YOU WORK 


After your period of train- 
ing—at full pay—you may 
(1) remain with the Labor- 
atones in Southern Califor- 
nia in an instructive or 
administrative capacity, (2) 
become the Hughes repre- 
sentative at a company 
where our equipment ts be 
ing installed, or (3) be the 


Hughes representative ata 
military base in this coun 
try or overseas (single men 
only). Compensation ts 
made for traveling and 
moving household effects, 
and married men keep their 
families with them at all 
times 


YOUR FUTURE 


In one of these positions 
you will gain all-around ex- 
perience that will increase 
your value to our organiza- 
tion as it further expands in 
the field of electronics. The 
next few years are certain to 
see large-scale commercial 
employment of electronic 
systems. Your traiming in 
and familiarity with the 
most advanced electronic 
techniques now will qualify 
you for even more impor- 
tant future positions 


How to apply: 


If vou are under thirty-five 


vears of age, and if you have 


an ELE. or Physics degree 


De partment 


wrile 
' 


to the Laboratories, giving 


resume of experience 


4ssurance is required that 


relocan 
will 


an urgent mi 


n of the applicant 
not cause disruption of 


ary project 


Where You Need it! 
When You Need It! 


NOW —no more halted work, no more writ- 
ing to the factory for missing instruction sheets. 
Tough identifying labels giving complete ap- 
plication and hook-up data are affixed to all 
Halldorson components. This provides maxi- 
mum convenience in original installations or re. 
use at some later date. The same d 
on each box for instant identification 

This is only one of Halidorson’s many aids 
designed to save your valuable time. Look to 
Halldorson for the biggest variety 


appears 


f transformer 
components, plus the newest for TV. Ask your 
distributor for your copy of Halidorson’s great 
new catalog and TV Replacement Guide 

today. The Halldorson Transformer Co., 4500 
N. Ravenswood Ave., Chicago 40, Ill Dept. REIZ 


HALLDORSON 


136 Liberty Stree 
New York 36 ™ ree eee Inte xcom ~ 


PLEASE MENTION 
RADIO-ELECTRONICS 
WHEN ANSWERING ADVERTISEMENTS 


EVERY 
RADIOMAN 


Can Use These 


SERVICE HINTS! 


the exper 
Partial bat 


SEND COUPON OR GOVERN- 
MENT POSTCARD FOR 
YOUR FREE COPY TODAY! 


Dept. 12RC2 


tre “ 
Suburb of Chicago) 

Pie RUSH my FREE copy of “How to Simplify 
© Kepeirs.’’ 
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| 
Valuable Manual Yours—FREE! 
Every pege of to Sim 
plify Radio Repairs’ is 
i packed with on-the-bench 
practical ideas. Contains [] 
photos, charts, diagrams— 
no fluff—no vague theory. Ir 
| plain every-day language it 
gives you priceless sugges 
: tions —new servicing ideas 2 
and benefit fron 
How 
be . to Localize Trouble; How t j 
, Service Amplifiers; How tc 
: , = Test for Distortion: How t 
Test Audio Cireuits: How to 
Test Speakers, How to Find = 
' Faults in Osetilators How 
, to Test Radio Parts—and it's “3 
all urs—FREE! No ob! ~ 
' 
ENGINEER 
' 
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SOLD THE MOST 


(FROM COAST-TO-COAST) 
o # 
8 | 


The Buying Impulse is there—why not Tap it? Place your orders mow for the NEW Alliance Cascamatic Booster 


Alliance TV spots Convince, Demonstrate with the Famous “California Circuit!” 

and pre-sell! Newspaper ads fit eoch market! This Fully Automatic, 3-tube TV Booster pre-tuned to all VHF channels 
Alliance TV products are sold the most be- mounts instantly on back of set—another companion item to Alliance 
cause they're seen the most! Tenna-Rotor and Tenna-Scope, the selective, single-contro! Booster. 


ALLIANCE MANUFACTURING COMPANY - ALLIANCE, OHIO 
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MORE 


GAIN 


160 METERS 


By JAMES L. FUGATE (W8UFF) 


RIVEN to a lower frequency by 
TVI like many other class-B 
amateurs, I took one last, long 
fond look at ten-meter phone, 
and headed for the tall masts and long 
wires of 160 
The rf. section of my transmitter 
consists of an 807 final, driven by a 6L6 
harmonic-crystal oscillator. The oscilla 
tor plate-tuning capacitor is 140 wut 
Having a 14-inch coil form and some 
No. 24 enameled wire in the shack, | 
wound 70 close-wound turns for a 160- 
meter plate coil, Since the oscillator 
plate current (not counting screen cur 
rent) is only about 25 ma at resonance 
with the oscillator loaded, I was able 
to use No. 24 wire and had ample room 
for the necessary number of turns 
The final stage presented more of a 


problem. The plate-capacitor tuning 
only 50 wuf, which gave the right L-¢ 
ratio on the higher-frequency bands, but 


exactly the reverse of what | needed on 
160. After considering the possibility of 
mounting an extra capacitor on the al 
ready overcrowded chassis, I finally de 
cided on an outboard arrangement. The 
result was a 140-uuf tuning capacitor 
and a coil mounted on a piece of ‘4 -incl 
masonite and connected to the trans 
mitter output-coil socket by an 18-inch 
ength of 500-ohm ribbon line. The rib 
bon was soldered to the prongs of a 
discarded tube base See Fig 1 This 
combination worked so well that I gave 
up the idea of building a new output 
tank into the rig. Since | have had mn 
complaints as far as TVI is concerned 
I saw no reason to shield it, and I even 
tually rebuilt it on a small chassis with 
the antenna coupler used for 160 and 
80. The 160-meter final coil has 50 turns 
of No. 20 enameled wire close-wound 
on a l'y-inch ferm. The output link 
consists of 4 turns of No. 20 insulated 
wire over the cold end of the final coil 


Construction 


Top—The completed 
rf. amplifier. The an- 
tenna coil ix on top 
of the chassis, be- 
hind the tube, Cable 
and plug connect to 
power-supply socket 
on the receiver. 

Right—Plenty of 
room underneath the 
amplifier chassis. The 
gain-control potenti- 
ometer and the rf. 
choke are a bit over- 
size, but they both do 
the job wery nicely. 


Whenever | decide to risk TVI on the 
high frequencies, I just unplug the out- 
board circuit, plug in the original coils, 
and away I go 

For a while it was fun just chewing 
the rag aroun: town on the 1875-1900 
ke band. Then | decided I wanted to 
work out-of-town stations too. After all, 
I moved down to the lower hand to get 
away With the rig 
tuned up, and the antenna loaded just 


from the locals 


fine, I was in business again 

The fellows | worked gave me fai: 
reports for the power and antenna | 
was using, but I soon found out that 
my receiver, which is fine on the higher 
frequencies, Was a very sad disappoint- 
ment on this band 

Checking with other fellows locally 
and out of town, I found this was a 
common complatnt on 160 meters, espe- 
cially with medium- and low-price re 
ceivers. Most of these have a single r.f 
stage. or feed the antenna right into 
the mixer grid coil. 

Most of the local fellows whose re- 
ceivers had 2 r.f. stages seemed to be 
hearing and working stations consist- 


ently that I could find only with my 
b.f.o. turned on. With my eye on the 
high price of a new and better receiver 
versus the low trade-in value of my 
1947 model S-40, and my XYL’s eye 
on the cost of groceries, I decided to 
give my receiver an r.f. stage 

After inventorying the junk around 
the shack, I found one 6K7 tube, one 
octal socket, ‘s-watt and 1l-watt re 
sistors of various values, a few bypas 
capacitors, one midget 100-uuf variable 
and a 10,000-ohm wire-wound volume 
control. [ also found a fiber coil forn 
1% inches in diameter, and an army 
surplus r.f. choke. Since I had only one 
tuning capacitor I decided to tune the 
amplifier grid and put the r.f. choke 
in the plate circuit. See Fig. 2 
OUT SOC 


¢ nese 

RIBBON LINE 


8+ 


Fig. 1—Plate circuit of the final ampli- 
fier showing the outboard tank circuit. 
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UG | Construction 


The antenna coil can be varied 
If you're in radio for pay or play— 
The number of turns and spacing 


the grid winding are not critical as t 
frequency, but will change the coupling 
to the antenna 


The power supply in the receiver, if 


not already too heavily loaded, can sup 
ply the voltages for the outboard 's r 
tage. My receiver has a plug an 
socket for battery operation, which I 
| rewired to bring out the voltages 
/ With only the receiver on, and with 
r.f. and audio gain all the way up, I 
tuned in a fixed station 40 miles away 


He was talking to several 
tions and was just barely loud enoug! 
to read. 

Then I turned on the outboard stage 
and with the same antenna, I could 
hear him the same with the receiver 


audio gain about half open. One mobile 
3 | station was now perfectly readable witt 

/ the audio 4% open, where before I could 
just barely hear his carrier with the 


NEW — Just off the press! 
Hundreds and hundreds of 
hints, kinks and shortcuts on 


, radio, TV, FM and audio! ONLY $1.00 


| Fully illustrated 112 Pages 


b.f.o. on and full audio gair 
6K7, 6SK7 


It you've ever fixed a radio, tinkered with television, doped out a 
hi-fi crrcuit or fiddled with your own rig—then, mister, this book 
is for you! For no matter what corner of electronics you've staked out 


as your own—it thrives on gimmicks, hints, kinks and short cuts. 
j And at last here's a book that has them for you. Yes, more than 600 , 43 . 
| 4.22727 N®22 ENAM DIA; LI N°22 ENAM 1/2 BELOW L2 
bonatide tricks-of-the-trade sweated out the hard way by technicians BOTH CLOSE WOUND 
: und cinkerers, engineers and experimenters, hams, hi-fiers and hob- Fig. 2—The circuit of the simple r.f 
gq byrses! Every one practical—every one original and every one guar- amplifier stage for low-price receivers 
P anteed to save you time and tears! We couldn't begin to tell you here The r.f. stage provided much more 


gain than expected, so I didn't attemp! 
tuning in the plate circuit The i 


all the tips jammed into this book. The sneak preview below indi- 
cates what you'll find on just a few pages—but in the words of Al 
Jolson you ain't seen nothin’ yet!” But don't believe us, please. creased gain is more noticeable in 
Get your own copy today. You can buy it at leading parts dis- daytime than et night 


i I bel The potentiometer in the cathode cit 
tributors-——or use the Coupon below cuit was originally provided to contro 


the 


: regeneration if a tuned plate circuit 
ving AC -OC Filters was added, and the r.f. stage started 
oscillating. Although it doesn’t mean 
rtion @ Line Filters @ 
. Improving Tuning Eyes @ much as an r.f. volume control, turning 
the | it down reduces heterodynes 

Intermittents @ Increasing 
j UY mM Sensitivity @ Tunable Hum @ Hum Reduction The grid coil, tuning capacitor, and 
Modulation Hum © Heater-to-Cathode Leak grid lead were kept above the chassis 

Overioad Protection @ Noise in Auto Sets 
rator Failure @ Excessive Line Voltage @ Improving and all plate-circuit compone nts below 
rider trons @ TV Chassis Support ©@ TV Servicing | There would be more gain with a small 
Retrace Blanking Kinks Beam Killer @ | 4 
Intermittent Supplies—Lead-in Noise—High-Voitage amount of coupling betwee plate an j 
Meter Adapter @ Too! tor Coax Cable—TV¥ Antenna grid circuits, but I found it ample with 

Phasing Unit © Ignition Noise in TV Sets © V-Beam for | out this feedback. 


TV DX © Finding Lead-in Break on 
Tuning is not critical. As a matter 
of fact, the tuning control 


38-inch knob. I found no reasor 


The GERNSBACK LIBRARY is Published by | to altbrate it J merely tune the re- 
the publishers of RADIO-ELECTRONICS 


can be just 


just the rf. tuning for maximun 
signal. When listening for a call the 


noise level can be used as an indication 
Ty See your distributor—or mail this coupon of resonance. Although the noise level 
Other GERNSBACK LIBRARY BOOKS | | is high, the signal gain is way over it 
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ENGINEERS 


BTV Receiver Design Eng. 
Bi Test & Inspection Eng. 
§ Electronics Eng. 
Field Engineers 
§ Lab Technicians 


TO WORK ON: 


Radar, G. C. A., Mobile Radio, 
Avito Rodio, Airborne Communi 
cation & Navigation Equipment, 
Television, Antennas, Microwave 
Equipment, Servo Mechanisms, 
Guided Missiles and Test Equip 
ment 


YOU BENEFIT 


from high wages, a modern, 


air-conditioned plont, poid 
vacations ond holidays 
group insurance and a good 
chance for advancement 

Housing immediately avail 
able in the beautiful subur 
bon and country areas that 


surround the Bendix plont 


Bendix Radio 


DIVISION OF BENDIX AVIATION CORP 
BALTIMORE-4, MD. Phone: TOWSON 2200 


WANTED 


WE NEED YOUR SURPLUS 
ELECTRONIC EQUIPMENT 
WE PAY TOP SSS FOR: 


@ RADIO RECEIVERS @ PLUGS 

@ TRANSMITTERS @ CORDS 

ARC.) @ RELAYS 

ARC. TELEPHONE 

ART-i3 MATERIALS 

@ CONTROL BOXES @ AN CONNECTORS 
@ INDICATORS @ WE BUY 

w CLAMPS ANYTHING 


Write, Wire Tell we what you hore 
TALLEN CO., Inc., Dept. RE 
159 Coriton Ave., Brooklyn 5, 
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New Design 


INIATURE versions of high-trans- 
M conductance metal pentodes are 
especially valuable as single-stage video 
amplifiers. With the same power ratings 
as their larger prototypes, the minia 
tures have smaller input and output ca 
pacitances, which can be used to extend 
the high-frequency response, increase 
the stage gain, or both. In addition, 
their smaller size and lower manufac 
turing cost make them ideal for TV-re 
ceiver applications. 

The first of these was the 6AH6, a 
7-pin miniature equivalent of the metal 


6AC7. It has been used in many com 
mercial TV sets, not only as a video 
amplifier, but also in i.f., syne, and 


horizontal a.f.c. circuits. 

As a pentode, the 6AH6 has the fol 
lowing typical operating characteris 
tics Plate voltage, 300; uppressot 
voltage, 0; screen voltage, 150; cathode 


resistor 150 ohms; plate resistance 
O5 mevohn (approx.); transconduct 
ance, “000 umhos; plate irrent, 10 
a; sereen current, 2.5 maj; grid 1 
voltage for plate current of 10 wamy 
fappre 
\ 1 triode (suppresse ind scree 
nnected to plate): Plate voltage and 
catl ‘ tor ame a for pentocd 
operati amplification factor 40); 
ate re tance, 3,600 ohms Capprox.); 
ral onductance, 11,000 umbhos; plate 
eurrent 12.5 ma. Basing of the 6AH6 
hown on the following page 


Two of the new 
miniature high- 
transconductance 
nine-pin pentodes. 


One of the most recent, the RCA 
6CL4, is a 9-pin miniature version of 
the 6AG7. This tube can give a voltage 
gain of 40 to 45, with peak-to-peak 
output of 132 volts, in a 4-me-bandwidth 
video amplifier. The contro! grid and 
screen grid are each brought out to two 
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“KNOW-HOW ani WHERE-WITH 


ASSETS OF AN EXPERT 


= 


RCTIAL COST 


TRA\NING 
EXPERIENCE —— 4 
MISTAKES 4 
SERVICE FORUMS $ — ? 
MORE EXPERIENCE § 
: WHERE-WITH 
TEST INSTRUMENTS 
TOOLS $? 
= 
A technician with thorough electronic training and adequate experience has 
the ‘know-how’ that radio and television owners will pay for when their sets 
are in trouble. When the technician has invested in testing instruments and 
‘ other technical aids for diagnosing trouble, he has the “where-with’ to help 
: convert this 'know-how'' to efficiency and profits. 
Every technician realizes that all of the “know-how' that it is possible to 
i acquire (through study, experience, and mistakes) is not worth much until he 
can make it pay off. If he were to stop and figure how much his “know-how” 
actually cost him over the years, in both time and money, he would be amazed 
; at the amount. The average technician spends thousands of dollars before he 
3 is classed as an expert. The ‘'where-with’ investment is small by comparison. 
Successful service technicians always consider the dollars and cents invested 
4 in training, experience, testing instruments and other technical aids when they 


establish their service charges. They know that the only reason any technician 


can consistently locate trouble in minutes instead of hours is because, he has 


both the ‘know-how’ and the ‘where-with". 


SUPREME 


Testing Instruments 
"SUPREME BY COMPARISON’ 


2 MULTI-METERS + TUBE TESTERS - COMPOSITE VIDEO GENERATORS + OSCILLOSCOPES 

SIGNAL GENERATORS VACUUM TUBE VOLTMETERS 

ic PANEL METERS + SPECIAL PURPOSE INSTRUMENTS FOR GOVERNMENT AND INDUSTRY 

Supreme, incorporated Greenwood 2, Mississippi 


New Design | 


base connections. This helps in laying 
out the chassis wiring for minimum 
yrt 


stray input capacitance, and the 


est possible signal leads The 
and suppressor have separate pin con 
nections. This allows the suppressor to 
be grounded in circuits where an un 


by passed cathode resistor is used for 
degeneration. (If the suppressor and 
cathode were connected internally, the 
Dune pin 
D 
we 
] NON WN 
+ 
<* 


¥ 


Fig. 1—A 4-me 6CL6 video amplifier 


capacitance between plate and suppres 
sor might feed a large fraction of the 
output signal back to the ungrounded 
cathode and set up oscillations.) 

A typical 4-me-bandwidth video-am 
plifier circuit suggested by RCA for the 
6CL6 is given in Fig. 1. At the operat 
ing voltages shown, the zero-signal 
plate current is 30 ma, screen current 
7 ma, input signal 3 v, and output 
signal 132 v, peak-to-peak. Heater rat 
ing is 6.3 v and 0.65 amp 

Another recently introduced 9-pin 


miniature, high G pentode is the 
CBS-Hytron 12BY7, used in some of 
the new Du Mont 17- and 21-inch re 

celvers. Operating characteristics of the 
12BY7 are ‘late voltage, 250; 


pressor, connected to pin 1 at socket; 
screen voltage, 180; cathode resistor, 


100 ohms; plate resistance, 110,000 
ohms; transconductance, 12,000 um) 
plate current, 24 ma; screen cu t 
5 ma; grid voltage for plate cur 

20 namp, 8. Base connect are n 


in the accompanying diagram 

The 6BZ7, a prod ict of the Lansdal 
Tube Company, Lansdale, Pennsylva 
nia, is a low-noise twin triode, designed 
specific ally for cascode-amplifier ery 
ice, and is used in recent Westinghouse 
receivers, and in the Phileo “Golder 
Grid” tuner. This tube is similar to the 
6BQ7T (RADIO-ELECTRONICS, December, 


Basing diagrams of six new tube types 
RADIO-ELECTRONICS 


\ 
\ 
SAL 
3C45 6AH6 
4 
RO: 
P20) CONT SHIELD 
6827 7VPI 
on 
6CL6 BY7 


1951) except for a higher transcor 
ductance of umhos. The 6BZ7 ha 
ab t U.4-an neater and eact 
triode se-tion Nas the following typica 
ct teristics in clas A operat 
i | voltage, 150; plate current l 
ma; plate resistance, 5,600 ohn trans 
conductance, 6,000 umhos 
transconductance, 5,000 umnho catnoue 
resistor, 220 ohms; amplification fa 
tor, 38. Basing is shown in the accon 
panving dlagraty 

The new RCA 5726 twin diode is a 

remium” version of the 6AL5, witt 


a special vibration-proof internal struc 


ture for mobile and aircraft service 
The especially rugged, pure tungster 
heaters are connected in series tha 
failure of either section w i 
diodes out of operation The 5 ’ 


ha lightly higher peak-voltage ri 
ings than th 6AL5, but their wenera 
operating characteristics and asing 
are identica 

RCA has also announced the 12AX4- 
GT, a television damper tube with a 
0.6-amp heater, for use in 
eceivers with series-connected heater 
trin Except for heater rat: the 
IZAX4 is identical with the 6AX4 
deseribed in last month’s 


New oscilloscope tube 


The RCA 7VP1 is a high-resolution, 
J-inch cathode-ray tube with a medium 
persistence green phosphor. Replac 
the earlier 7JP1 (except for a lower 
iltor rating of 4,000 volts maximum), 
the new tube ts designed to yvive an 
ex.cremely fine harply focused trace 
for precision o oscope USsé An in 
proved gun design maintains constant 
fo« er a wide range of brightness 
setting Following are typical operat 
ing conditions for the 7VP1 Ultor 
voltage, 3,00; grid 3 (focus) voltage 


1.200; grid 1 volt for exting 
tion of ndetlected focused spot, — 84; 
deflection DJ, and DJ, 93 to 
ly ts er inch; DJ. and D4J,, 
te ic. per inch, Connections 
to th medium-she diheptal base are 


tne 


hown in accompanying 


Transmitting tubes 


The Eimae (Bitel-MeCullough) 
IW20000A is a radial-beam power tet 
rod ited for ower-amplifier sery 
ict p to 250 me. As a class B linear 
amplifier in the output stage of a v.! 


television transmitter, the 4W20000A 


can deliver a peak (syne-level) output 
of 20.1 kw at 216 me. The coaxial 
tructure of the tube, with radial con- 
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RCA. automatic record changers 
and Columbia Record Players. Hos 
high fidelity, is compact and light in 
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tact finge the connectior t Ourton browne 
‘ ‘ t t 
‘ t lar 
rie 
filar 
bey 
a 
STEIN-APPLEBEE CO 
j 1012-14 McGee Kansas City 6, Mo. 
! ond Free B-A Catalog No 611 
| My order attached for items from below 
| filament form a diode, with the cathode 
approximate 1,600 volts positive to 
the filament.) The anode has intake and 
outiet fittings for connection to the 
re ;uired water-cooling system. Control 
grid, screen-grid, cathode, and filament i 
contact areas require forced-air cool 
ypical operating conditions for the 
iW20000A as a class B linear amplifier 
in TV service, with a 5-me bandwidth : 
at 216 me: Load impedance, 400 ohms; 
12-TUBE F effective length of plate line, % wave; 
plate voltage, 5,500; screen voltage, 
CHASSIS compcere 1,200; grid voltage, 240; plate current, 
Here at a BIG SAVING y a complete 7.1 1 
& ‘ am screen ul t (app ) 
let make AM-FM Chassle for 
moder oid sets, for new custom installa- ; grid current (approx.) 140 
ma; peak rf. grid voltage, 430; driv 
Top make latest desien, with built-in pre-amp ow wart 
for Phor peration with either reluctance or powss 1,50 watts (approx.),; 12-inch coax Jensen H ; 
tal type pick-up. Tur tandard broadcast plate power input, 39.1 kw; plate dis 
tot KC and FM to 1 sipation, 16.5 kw; useful plate power 
; Wide range audio response (push-pull 6V6 output, 20.1 kw radiator unit for frequenci 
tput boost tene control Tubes ] th 
2000 cycles, with a 
| 6SH7. 6ALS The RCA 1s hot-cathode below 2 
and GYIGT rectifier Attractive three-electrode hy compression-driver high-tre 
ghted te rule dia : quency unit, loaded with a six 
drogen thy ratron 
ted ready: te operate mplete with tubes celled horn based on the famous 
nna heon and hdwe for mtg in a for pulsing u.h.f of 
wide deet Cutout ‘ 
red for din ) Operates epetition rates Enclose the H-222 Ce ina 
V 60 cyels impedance 4-4 (rad t nsen M BI 
aqdar service) nsen on 
he for any PM al Speaker Shpe ld 
~t 20 88 2,00 'y-usee pulses Loading Folded-Horn Cabinet 
No ONLY $56. per second, the for superior acoust wrilormance 
COMBINATION DEAL 2 C45 can deliver a In this universal design, a long 
4°] 88 ak power output folded flare path expanding on the 
13.000 watts per Hypex®* fort 1, gives better 
il se bass response—even when 
The 38C45 has a placed on a sidewall. Ina 
ak anode-voltage corner, Walls act as extensior 
ating of 3.000 and of te " 
special slow-heat “Trade Mark Res 


$2703 50 Lint V $92.88 


6AKS5 TUBES 


Mate by Sylvania and bears the 
name “Standard” because they were 
riginally intended for use in Stand 
ard Booster otherwise the identical 


6AKS you would obtain if buying write Jor f F 
bes bearing the Sylvania name and 
r which y ay up to 6 Net 
- ach (List Price $390 Fa.) Her 
‘ ittle more than the regular pr 
and e us they are perfect new 
f anteed a popular type widely used 
: in Radio. TV, Boosters, et | 
No Phe of SIX 6AKS $4 79 
Sylvania Made Tubes, Only . MANUFACTURING COMPANY 


ALLOWANCE FOR POSTAGE 
OVERPAYMENTS REFUNDED. 


BURSTEIN-APPLEBEE CO. 


1012-14 Me ST. MANSAS CITY, MO. 


“Perfect, honey—leave it right there.” —— 
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New Design 
6601 S. Lorame Ave 4 


VA-100, 
FRINGELEADER, JR. 
4 elements cut extra long 
for excellent low fre 
quency reception on vhf 
gh gain on uhf 


Model COR, 


CORNER 
— — 
Adapted 
by RMS for 

vhf, features 
the character 


istic curve and 
gain of o por- 
obolic refiec- 
tor... one of 


DECEMBER, 


1952 


let's Be Realistic 
About Antennas 
and UHF 


Set sensitivity will be lowered by use 
of uhf plug-in coil units on set front 
ends .. . uhf ontennas must therefore 
be high gain antennas. Where uhf is 
assigned, invariably | or more vhf or 
uhf stations will be available. If you 
hope to get both uhf and vhf on a 
single antenna don't choose a... 
characteristically single channel an- 
tenna! There is but one obvious, 
sensible proven choice at the moment 
. .. the RMS Fringeleader CVA-500! 


91 

pester 

ne YQ 

nD mo 

RMS 


New Devices 


COR ROTOR 
The Rodiart Corp. } 


TUNER GRACKETS | 


Vidaire Electron Manufact 


INCH SCOPE 


The Tube Department ® 


AMPHENOL 
-INLINE= 


ANTENNAS 


LOW-COST YAGIS 


The LaPointe-Plascomold Corp 


AMPHENOL 
TUBULAR | 
TWIN-LEAD 


Th ombination of the famous Amphenol Inline Antenna 
ind the extremely low loss Amphenol Tubular Twin-Lead 


rmits any TN set to present the best picture it possibly can 


The Amphenol Inline is the superior all-channel antenna 
The Inline has uniform gain over the entire range of 
VHF channels —less variation than the 3 decibel change wt } 
which determines “fuzziness.” Its strong forward reception : 


# lobe practically eliminates any pick-up of unwanted 


mdary or reflected signals SPEAKER SYSTEM COPPER WIRE LEAD-IN 


The Amphenol Tubular Twin-Lead provides very low-loss JFD Manviactur ing 
ond constant umpedance. The tubular construction minimizes new es 4,N 
fect of moisture and dirt deposits on the concentrated field wt 
: f energy and ends weather interference. Because of these : " 
haracteristies, Amphenol Tubular Twin-Lead has been 4 


recommended by leading TV manufacturers and authorities 


for any installation where LHF as, or will be, available 


Nominal Impedance 300 ohms 


Velocity of Propagation 84% 


Attenuation db 100 feed 30 me 


60 me 93 

100 mc 1.25 

200 mc 182 

400 mc 27 

500 mc 30 

900 me — 4.2 


AMERICAN PHENOLIC CORPORATION 4 


1830 SOUTH AVENUE + CHICAGO SO. ILLINOIS RADIO-ELECTRONICS 


-* 
Sy, 
ui 
( @ 
=) 
PHENOL) 


BUY 


TEST EQUIPMENT 


THIS RADICALLY NEW 


USE CONVENIENT TIME PAYMENT ORDER BLANK 


Superior’s New 
Model 770 


VOLT-OHM 
MILLIAMMETER 


Sensitivity—1000 ohms per voit 


Uses late xr accurate Dar al type 
meter @ Sa ero @ for h resistance 
rang 4 a “ « 
voM is 
ah with 
SPECIFICATIONS: 
b VOLTAGE RANGES 
4 c. CURRENT RANG" MA. 06 
RESISTANCE RANGES 1 Megohm 


Model 770 is an accurate 
VOM 


.90 The Mode! 770 comes complete with 
NET self-contained batteries. test leads and 
all operating instructions 


A combination volt-ohm milliom- 
meter plus capacity reactance in- 


Superior’s New 
Model 670-A 


ductance and decibe| measure- 
ments 
SPECIFICATIONS: 
oc. VOLTS 750/1.500 
ac VOLTS to 1 50, 200/1.500/3.000 
output VOLTS: 0 30/ 300/1,500 
D C. CURRENT: 0 to 1.5/15/150 Ma 0 to 15/15 
RESISTANCE ot " 100.000 Ohms 0 to 10 
) Mfd. 1 to 50 (Qual 
RE ACTANCE. Ohms 500 Ohms to 
INDUCTANCE 15 te Henries 7 to 7,000 
—— DECIBELS 6 to +18 414 to +38 +34 to 458 
trachle-Amished steal ADDED FEATURE 
n complete with test The Model 67¢ tal 
leads and operating in GOOD-BAD scale the 


a9,” yality of electrolytic condensers at 


a test potential of 150 Volts. 


w Model 200—AM and FM 


SIGNAL GENERATOR 


Provides complete coverage for A.M.-F.M. and TV ongunen 
KE tanges 
iN Mewacy 


structions. Size 
4,” 


requency 


May be used for modulating 
KE le 

"A 

Ki les to 10 
85 


The Model 200 comes com. 
plete with output cable and 
operating instructions 


* Tubes used: One 954 as oseiliator 
one 954 as modulated buffer amolifier 
T-2 as modulator; 7193 as rectifier 


= 


BELOW 


TUBE TESTER 
Model TV-11 


ment testing 


are numbered ac 


ber in the RMA bo 

tem, the use ; 

which element is 

h ving tapped f 

with ents te 

than one pin are t 

Mode! as 

be placed in the neutral posit 
when necessary © Uses mt 
tion type sockets inst 4 4 1 
sockets e used f each type of 
tube Thus it is impossible to d e 
Q@ tube by inserting it the w 3 


socket. © Free-moving built 


Operates on 105.130 Volt 60 
Cycles Hand rubbed 
oak cabinet complete wo 
portable cover 


TV BAR GENERATOR 


THROWS AN ACTUAL 
BAR PATTERN ON 
ANY TV RECEIVER SCREEN! | 


Two Simple Steps 
1. Connect Bar Generator to An 
tenna Post of any TV Receiver 


2. Plug Line Cord into 
and Throw Switch 


A.C, Ov + 


RESULT: stable never-shifting 
vertical or horizontal pottern ¢ 
jected on the screen of the TV 
receiver under test 
at Channels: 2 on TV Bar Ge 

7 13 by Horizontal 4 comes complete ith 

to 12 (Variable Vertical lines: 12 (Fined shielded leads “95 

Vertical sweep output: 60 Cycles. Horizontal detailed operating in 

sweep output: 15.750 Cyeles structions. Only 


NEW TIME PAYMENT PLAN 


ORDER BLANK 


MOSS ELECTRONIC DISTRIBUTING CO., INC 
Dept. 8-41, 38 Murray Street, New York 7, N.Y. 
Please send me the units checked below | am enciosing the down pay 


' 

' 

ment with order and agree to pay the monthly balance as shown. It is ' 
nderstood there will be ng carrying, interest or ny other charges, pro ' 
vided | send my monthly payments when due. it is further derstood that ' 
should | fail to make payment when due, the full unpaid ba @ shall ’ 
become immediately due and payable ' 
MODEL 770 Total Price $1490 ! 

$2.90 down cent Balance $2.00 monthly for 6 months ' 

MODEL 1V Total Price $47.5 
$!1 50 down Baiance $6.00 monthly for 6 m 
1 MODEL 670-A | Price $2840 
1 $7.40 down payment. Bolonce $3.50 monthly for 6 months ' 
H TELEVISION BAR GENERATOR Total Price $3995 5 
' 9S down payment. Balance $5.00 monthly for 6 months ' 
1‘ MODEL 200 Tota! Price $2) 85 ' 
' i 85 down poyment. Balance $4.00 monthly for 4 months ' 
enciose as down payment 
Sh eco b for the down poyment 
Signature 
Nome ' 
' 
' 

- Address 
' 

City Zone State ' 
- ' 
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TIME rAIMEN | 
(No INTEREST! - NO CARRYING CHARGES!’ 
= Vax 1) 
| SUPER-METER 
i Gi 


94 New Devices 
Mere chee dise Sales inc international Resistance Co 40) N > 

The Astatic Corp 
t 

mac 


Hi-Fi AMPLIFIER 


ANTENNA SELECTOR Radio Corp. 
Vechnicel Applionce Core 


Fisher 


TOOL KIT 


Products Inc a 


Tele Scopic 


CUSTOM-BUILT TV CABINETS 


TELESOUND Wholesale 


DIRECT FROM MANUFACTURER TO YOU—COMPARE PRICE and QUALITY! 


Be price conscious Prices 


enable you to sell more, make a BETTER PROFIT for 
your 


self! 


Famous SUPER DeLUXE 630 CHASSIS 


—YOUR CHOICE— 


REGAL 


SMASHINGLY 
LOW PRICED! 


VIDEC 
630K3C 

tubes—t adaptable 
4° Picture Tune 
@ High 

High Voltag y 

Cirew aligned. tested 
1 AGC 


Deluxe Techmaster 2431P Chassis 

Complete jess CRT $199.95 
FREE OFFER! Schemar 3 
complete 24 page service manuo) FREE 
with any of these chassis! 


Video 6300K Deluxe Chassis for ex- 
treme fringe area. Complete, $157.50 
Techmaster C-30 Chassis, Compiete 
with Tubes & Speaker, Less CRT $149.50 


4 


” 
tae. Here’s the “PACKAGE DEAL”’ You’ ve Waited for! 
is ODE 47- ® SAVE MONEY! Order the cabinet of your choice from * 
the TeleSound models illustrated, in combination with 
ALL CANOES MANE ® the famous 630 TV Chassis, (Regal or Video), 12” * 
PRICES TV PICTURE TUBES speaker, and your choice of picture tube. If Video 
TAX IN- ALL ® 630DX DeLuxe Chassis is desired, add $10 to com. 
NATIOBALLY ADVERTISED bination price. For DeLuxe Techmaster 2431P Chassis 
FULL ONE YEAR GUARANTEE | ® add $50. Check these sensationally low prices: * 
Anan STANDARD. * CABINET COMBINED WITH Super 630 Chassis, 12° Speaker, and 
BRANDS STYLE 17° CRT 20° CRT 21" CRT 24° CRT 
$3388 | & 500 $216.25 $222.70 $227.00 | $27250 y 
33.88 200 $221.50 $227.90 $232.25 
800 $254.70 $261.15 $265.50 
23 rt 1000 $254.70 $261.15 $265.50 
nclude 25% deposit with orders. balance COD. All shipments FO 8. NYC 
Designers & Manufacturers Custom TY and Radio Furniture 
a Tele 4 e ted ripe Ma 
hog m x bie be hod in 421 West 28th Street 
Bonde Keries obdiviens New York 1, N.Y. 
pane! to fit any other chassis you specify Complete catalog available ound Phone: WI! 7-0719 
on request 
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(Poren Pend" 


The sensational new TRIO ZIG-ZAG TV AN- 
TENNA has already proven its superiority in the 
field. Thousands of installations have given a new 

high in TV reception, especially in ultra-fringe areas. 

Word of mouth has done the rest. TRIO'S plant capa- 
city, taxed to the limit in an effort to supply the 
amazing demand for the ZIG-ZAG ANTENNA 
series, is being greatly expanded. Very soon now, 

our ZIG-ZAG ANTENNA will be supplied, and 

it's well worth waiting for. 


ZIG-ZAG ANTENNAS have replaced every 
known type of installation and TRIO is proud to 
report that in EVERY instance the ZIG-ZAG AN- 
TENNA has out-performed them all, even the tried 

and true TRIO dual-channel yagi. 

TV listeners are finding that with a ZIG-ZAG 
ANTENNA they are no longer tied down to just 
one or two channels, but are getting excellent recep- 
tion on channels never seen before. ZIG- 
ZAG ANTENNA is truly HOT on all 
VHF channels. 


Gus 
INDIC AOE 
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TV ANTENNA 


TERRIFIC ACCEPTANCE GREETS THE NEW 


TRIO 
DISSES 


= 
Nae 
* 


TRIO 
TV ANTENNAS 


available in 8 different models, provide a new high in 
all-channel performance for any area, from metropolitan 
to ultra-fringe. Tremendous gain, sharp directivity, excele 
lent match to 300 ohm line, sturdy vibration-proof con- 
struction and fast, easy installation tells the rest of the 


TRIO ZIG-ZAG ANTENNA story. 
SEE THEM at your JOBBERS. WRITE for CATALOG. 


ho 
AY 
“a / 4 2 
| 
= 
fr | 
| 
here on Chen: ~ : 
: nels 7 they q 
these normal fringe G-ZAG 
4 * 6 The ZZ8H provides an 11 
For near tinge oreo es 
ZIG-ZAG ANTE models Ga 
vide 8-9 db. gains on all 4 
they 13 ZZ6L Channels 2 thru 
vide ALL C reception with 
/ average gain of 9 db. Model 224A. 


New Bevices 


96) 
TV FRINGE BOOSTER WEATHERPROOF INTER- 
A HOT Little BOOSTER 
Cleveland Electron 
for HOT Front Ends | 


$24.95 


LIST 


VIDEON JR. won't oscillate with 


the hot front ends of new sets! 


tops D.C. RELAY GREEN BAND LINE 


id-Tr Corp 
PRICEWISE—It's right... and as 
for customer satisfaction, you cut costly 
call backs when you install a VIDEON JR. 


Write For Descriptive Folder And Name 
Of Your Distributor 


Coming Soon! 
| The NEW Videon UHF Converter 


{ ELECTRONIC CORPORATION 


222 East Ohio Street indianapolis, indians 


SHAME 


te throw away 
sthat beautiful old 
Console ... replace the 
: obsolete radio with a SAN SGI 


ESPEY Gay CHASSIS 


Enjoy Hi-Fidelity Reception 


ore. 


4 


SELENIUM RECTIFIER 


Federal Tel lephone and Ra Coreg 


WIRE CLAMP 


South Rive Metal Pr ducts Co 


is not necessary 
to spend oa large 
sum of money to 
modernize your old 
radio or to become 
‘High Fidelity’ 
enthusiast. ESPEY 
chassis provide the 
Highest Quolity of 
moderate prices 


MAST SECTIONS 
Fully licensed under RCA ond Hareltine patents. The photo Sauder Maavlacter Co 
shows the Espey Model 511-C, supplied ready to ploy. Equipped —— 
with tubes, antenna, speaker, and oll necessary hardware for 
mounting 


NEW FEATURES ved Frequency modulatio ¢ drift com 
pemated tubes plus rectifier, and pre-amp! fier tube 
: 4 dvo pose tubes @ High quality AM-FM reception ©@ Push-¢ le 
beam powe 4 10 watts Switch for easy changing to 
bie eluctance pich-vps @ Multi-tap *put 
transformer supplying 3 500 ohms 


Write Dept RE.12 for 
literature and motlete 
specifications on Model 
and others 
MANUFACTURING COMPANY, 
$28 EAST STREET. NEW YORK 2) 
eeeeeeeeeeeeoe All specifications given on these poges are from manufacturers’ dota 
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Makers of fine radios since 1928 


For Radio and TV Servicing... 


.. there's an RCA VoltOhmyst to fill your needs 


RCA WV-97A Senior VoltOhmyst 


Especially usetul as a television sig- 
nal tracer—made possible by its 
high-impedance, full-wave signal 
rectifier for direct reading of peak- 
to-peak voltage up to 4200 volts. 
Measures ac in the presence of dc 

. de in the presence of ac. Fre- 
quency response flat from 30 cps to 
4 Mc. 


@ blectronic oOhmmeter measures resist- 
ance from 0.2 to one billion ohms 


@ Directly measures complex waves from 
0.2 volt to 2000 volts peak-to-peak. 


@ Measures rms values of sine waves from 
0.1 volt to 1500 volts. 


@ Measures dc voltages from 0.02 volt to 
1500 volts with constant input resistance 
of 11 megohms—i-megohm resistor in 


de probe. 


@ Over-all accuracy on de, + 3% of full 
scale. 


@ 7 non-skip ranges for resistance and ac 
and de voltage measurements. 


@ Negative-feedback circuit provides 
over-all stability—all-steel case shields 
bridge circuits from external fields. 


$6750 complete with matched probes and cables. 


@ Peak-to-peak values of un- 
symmetrical complex waves 
from 0.2 to 2000 volts 


@ Peak-to-peak values of sym- 
metrical complex waves from 


0.2 to 4200 volts 


RCA WV-77A Junior VoltOhmyst 


Unquestionably the greatest value in 
all-electronic volt-ohmmeters. The 
WV-77A is factory-calibrated 
against the finest laboratory stand- 
ards. Equipped with five ranges for 
measuring de voltage, ac voltage, 
and resistance. Measures dc from 50 
millivolts to 1200 volts; ac from 
100 millivolts to 1200 volts rms; 
and resistance from 0.2 ohm to 1 
billion ohms. 


@ DC input resistance, 11 megohms on 
all dc ranges. 

@ Response flat from 30 cps to 3 Mc on 
3-, 12-, and 60-volt ranges. 


@ Sturdy 200-microampere meter move- 

ment electronically protected against 

burn-out on all functions. 

@ Degenerative bridge circuit provides 

freedom from effects of line-voltage 

changes 

@ Metal case shields instrument from ex- 

ternal fields. 


$4750 complete with matched probes and cables. 


Get complete details from your RCA Test Equipment Distributor. 
RADIO CORPORATION of AMERICA 


TEST EQUIPMENT 


DECEMBER, 1952 


HARRISON. 


TMK. 


@RMS values of sine waves 
from 0.1 volt to 1500 volts. 


RCA WV-87A Master VoltOhmyst 


Combines all the outstanding features of the Junior and 
Senior VoltOhmyst plus more ranges, more functions, 
and an easy-to-read 744" meter. Measures... 


@ DC voltage from 0.02 volt to 
1500 volts 

@ Resistance from 0.2 ohm to 
1000 megohms 

@ Small direct currents from 
10 microamperes to 500 milli 
amperes. 

@ Large direct currents from 
500 ma up to 15 amperes 


$ 50 complete with matched probes and cables 
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Dependability. . . 


an important reason why leading manufacturers 
prefer General Industries’ 3-Speed Phonomotors 


Year after year, General Industries’ Smooth Power 


Phonomotors provide trouble-free performance— backing 


up fine radio, television and record-changer engineering 


with highest quality motor design and construction. 


Write for complete information, including specifications, 
} 


design features and dimensions. Quantity price 


quotations available on request. 


THE GENERAL INDUSTRIES CO. 
DEPARTMENT ME + ELYRIA, OHIO 


“5D—201" 
SOLDERING FLUX 


Mighest quality fully guaranteed Used 


LYONART ENGINEERS 


Ottawa, Trinidad, Colo 


WANTED 


#0 Telephone Switchbeards BDI00 Telegraoh 
Seitchbeards BD90 Power Boards EEIO! V-F Ring 
ers Cabinets FMIG Frames RASS RECSO 


FANT RAST HAG Rectifers BDIG! Test 
Boards Switehboards Type CFIA CFIA. CRIB 
Carrier Eauioments Any condition and quantity 
Box 1252-1 Radic Electronics 
25 W Broedwoy. New Yort 7. N.Y 


TIMESAVER! 


TELEVISION TECHNOTES— 


Gernsbock Library Book No 46 


A te ' 
t 
found et 
27 ture dow 
Avaladic at lead 
tine e ' hme 


parts 
we) 


GERNSBACK PUBLICATIONS, INC. 
Publishers of RADIO-ELECTRONICS 
25 West Broedwoy, New York 7, N.Y. 


With the Technician 


CERTIFICATION PLAN 

The National Alliance of Televisior 
and Electronic Service Associations 
(NATESA) has presented to all its 
members and correspondents a plan 
tended to create confidence in TV set 
owners. In brief, the plan would include 
inspection of any shops requesting such 
service and issuing certificate 
blems to those qualifying as approved 
by the industry 

The nspection committee id 
selected from the local service associa 
tion, distributors’ organizations and the 
Better Business Bureau. They 


consider such points as shop space an: 
office facilities, test equipment ervice 
data, parts stocks, insurance coverage 


credit record, complaint record with the 
BBB and distributors, and manpower 

It was not indicated what weight 
to be given to shop space and office fa 


cilities. Some bills mtroduce to reg 
late servicing have indicated that the 
framers considered shop space a 
tive factor and sought to imy mini 
mum. On the other hand, experience 
with bankruptcies in the wor lays of 
the TV contract era indicated that 
financial statility and qualit f service 
tended to drop with increase n sth 
and office ze 

A plan was also proposed for training 
technicians, which would include 
fresher courses, clinies, and final cer 
tifeation for technician ‘ quality 
The entire industry, say NATESA 
would be expected to pub e the 
course and recommend that niv certi 


fied personnel be used by certified shoy 


CHILDREN GET TV 
A projector-type TV receiver and tw 


ne antenna Vere presente t the 
San Diego (California) Childrer Con 
valescent Hospital by the San Dieg i 


Electronic Association. Men 


Association, which is 


than one hundred prof " ‘ 
! ur the electronic fie 
a ny-te ! et of th ta 
to «1 ed ¢! en. In a t 
new ¢ rat 

plete ition and 

te ned 


THE NATESA CODE 


A me vice code of 
bee ted | NATESA, 17 
te 

1. Emy yualified 4 t 
e er er ‘ N ite 
ha « passed off a a tec ur 
2. Make proper arrange 
reserve 
i 
te ite i ira verag 
4. Avoid tr advertising which offer 
to service or deliver materials unde 


nditions which are questionable 
infair to the set owner or vour fe 


iow members 


5 Employ approved methods of doing 
Inst 


illations and maintenance 


6. Issue a standard guarantee 
7. Have available sufficient and prope: 
test equipment to assure a good jot 


RADIO-ELECTRONICS 
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General Industries’ 
| Model TR 3-Speed Phonomotor 
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With the Technician 


s. Maintain an adequate service data 
Render Vice 1 ate an 24 
] ta pat ar t 
eally nec ary I new 
art and tube fa quatiit 4 4 
1a iginal equipment 
Leave with or returr ( ner al 
irts and re 1 texcept 
t i cai? 
2. J an itemized bi 
{, ve estin ale before 4 
performed 
i. Service sets in home if pe le 
» Be honest, courteous, and treat each 
cher na pre fessional manner 
if. Observe the Golden Rule. 


NEW CEILINGS ON REPAIRS 


The Radio-TV Service Industry Ad- 


visory Committee to the Office of Price 
Stabilization approved a proposed OPS 
order clamping stricter contr on 
service charges. When adopted, it will 
ipplement regulation CPR 34. Ceil 
ng-price lists filed with the local OPS 
fice will have to be carried on all out- 
ide calls as well as posted conspicu- 
isiy in the shop. Bills will have to 
how separate charges for materials 
and labor and list any used or second- 
grade parts used in the repair 

The heads of both national! service as- 


ociations, Max Liebowitz of NETSDA 
at Frank Moch of NATESA, are on 
the Committee. According to OPS, some 
onimittee members feel the new order 

till not tough enough to weed out 
a ervice chiseiers 


ARTSNY TRIES NEW PLAN 


A contract of co-operation between 
The Associated Radio-Television Serv- 
cemen of New York (City) and Trans 


vision, Incorporated, was signed at a 
neeting of the membership October 16. 
Under the provisions of the contract, 


Transvision accepts the Code of Ethies 
of ARTSNY as its own, will assist in 
iblicizing ARTSNY by advertising 
and in it mailings to service techni- 


cians, will offer Transvision distribu- 
torships in the New York metropolitan 
area to ARTSNY members exclusively 
‘Transvision will submit all its new test- 
instrument designs to ARTSNY for 
test, and will carry the ARTSNY seal 
mn all approved instruments 

In returr ARTSNY will assist 
Transvision in furthering its distribu- 


t Trans 
to help 
The 
pian 
and 
lated 


associatior on tne 


orship plan, and will 


Ision wit! 


upply 
lists 
on the 


Its membership 
circulate information 
Assoc 
among 


plan 
tne 


iation will also publicize 


members, at meeting 


will report to aff 


otherwise 
and other 


progress an¢ 


service 


tatus of co-operative ac- 


ist 
manu- 


It will also ass 
lations with 


of 


with Transvision 
its re 


facture? and supp 


tion 
Transvision it 
ier 
100 members, was 
hert S 
Ay 


Trans 


lrews, and Jerr 
Hhams Visior 
Vision 


tional pro 


covered organiza- 


and 
service te 


1952 


posium 
pects probietr test 


and 


DECEMBER 


equipment, nique END 


Write for the latest RCP 


‘ 


t 


Catalog 


RADIO CITY PRODUCTS CO., 


152 WEST 25th ST . 


NEW YORK 1, 


PEN-OSCIL-LITE 


. 1 


GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 


Every RADIOMAN 


can use these 


Every of 
How Sim 
Rodic ° 


Manual 


Yours 


FREE 


tigation ideas 
_FOILER ENGINEERING CO Dept. 12RC2-1 
N Monticetio Ave. Skokie fil ‘Suburt of Chicage 


From the earliest days of Radio... . 
to the present era of Television . . 


for 
CORNISH WIRE CO., Inc. — 50 Church N.Y. 


AcC-DC AMPLIFIER 


MICHEL MFG. CO. 
227 N Woter St 
Milwoukee 2, Wis 


COMPLETELY SERVICES TELEVISIC 
cig 
4 
| 
: =~ CORNISH | 
— 


Amazingly Powerful 
Reception 


Rugged All-Aluminum 
Construction 


Y Lifetime Factory Warranty 


Complete foctery Preassembly features sense- 
Wink” construction Ne Nuts or 
Bolts to Tighten rugged ‘vet ossembly prevents 


damage by wind ond storm vibration 


“TESCO” rroouct 
Write for New Complete Catalog P 
152 SANDFORD ST. + 8’KLYN, N. Y. 


. 


$i «9 
' 
$i 29 
i 
a 
a9 
witor a 
20 Push Back w 
/ Crystal Meadpnones 
COTONC 
495 
ANB Frome Units on 
Tank Prone ' 
249 
Leather Headbands with cord 
AC Elect aqnete 
on 
AC Recording Motors 
495 


GE Mote 


6 Cloth ‘ 
PL S4 26 Connectors 249 
PL 291 JK 48 Connectors 1 
LAP (M359) Co Ax Angle Plugs 2 2% 
Radio Hardware Treasure ' 
a” 26 
me 
‘ 169 
a Gas Mask 
Re 
129 
a ” is 
Mand Mite Case 
+! | BIGGEST BUY OF THE MONTH |! |- - 
FACTORY SPEAKER REPAIRS SINCE 


Watch for our Anrual Television Issue, on the stands Dec. 26. Prospects and problems of the TV 
service technician in new TV areas will be discussed in articles by famous writers. U.h.f. articles and 


directories of TV receivers, antennas, picture tubes, and components. 
Don't fail to reserve your copy early! 


circuitry will be featured in the issue, as well as articles on many phases of TV and TV servicing, and 


mney PRICE! 


TESCO" exclusive 
| 
| 
| 
ie by T-V PRODUCTS CO. 
2.95 
PORTABLE RADIO AMPLIFIER 
Stacked 
MODEL PR-(-42) 
i S 
; 
. Geb 


Build 15 Radios ji 


Build a Professional Signal Tracer 
Build a Code Oscillator 
and Learn Code! 


@ ELECTRICAL AND RADIO TESTER © RADIO TELEVISION SERVICING LES- 
FREE! SONS @ BOOK ON TELEVISION @© MEMBERSHIP IN RADIO-TELEVISION 


CLUB © ELECTRIC SOLDERING IRON © CONSULTATION SERVICE © QUIZZES 


0-DAY WONEY BACK GUARANTEI 


ABSOLUTELY NO PREVIOUS TRAINING NEEDED e@ FREE TOOLS e@ NO ADDITIONAL PARTS REQUIRED 
YOU KEEP ALL PARTs, TOOLS, INSTRUCTIONS e@ AN EXCELLENT BACKGROUND FOR TELEVISION 


LEARN TROUBLE SHOOTING . . . THEORY... WIRING .. . CODE! 
WHAT THE NEW IMPROVED 1953 PROGRESSIVE seeceeee 
RADIO “EDU-KIT” OFFERS YOU BECOME A RADIO 


The Progressive Radio “Edu. Kit’ offers you a home study course at a rock bottom price. Our kit is designed te train Radio AMATEUR 
Technicians, with the basic facts of Radio Theory and Construction Practice expressed simply and clearly You will gain a 
knowledge of basic Radic Principles involved in Radio option, Radic nemission and Audio Amplification 


You will learn how to identify Rad ms. how to build radios, using regular radio cireuit echomatios 
few to mount various radio parts. how a professional manner. You will learn how te operate Rece 
Transmitters, and Audio Amolifiers rvice and trouble-shoeot radios, tn brief. you will 


ae education in Radio exactly like the kind you would expect te receive in a Radio Course costing several hundreds of 


THE KIT FOR EVERYONE 


ve Radio “Edu-Kit wa ecifically prepared for any person who has a desire to learn Radio 

ully by youn and old in a 

im science or radio 
The Pr 


The Kit has 
parts of the world It is not necessary that you have even the slightest background 


Edu-Kit’ is used by many Radio Schools and Clubs in this country and abroad. it is used by the 
Vocational & 


All instructions are included. All parts are individually boxed 
and identified by same ram. Every step involved in building these sets is carefully explained. You cannot 


make a mistake 


THE PROGRESSIVE RADIO “EDU-KIT”’ 1S COMPLETE 
You will receive every part necessary to build (5 different cast tar GET A WELL-PAYING 
joB 


condense 
weed is included. in addition these parts are individually packaged. se that you can easily identify every item 


TROUBLE-SHOOTING LESSONS 


Trouble-shooting and servicing lessons are included You will be taught to recognize and repair troubles, While you are 
learning in this practical way you will be able to do many a repair job for your neighbor ind fri and charge fees which 
tl far exceed the cost of the Kit. Here is an opportunity for you to learn radio and have others pay fer it. You build a oro 
fessional Signal Tracer which alone. is worth more than the price of the complete Kit 


THE PROGRESSIVE TEACHING METHOD 


Radio “Edu-Kit’’ comes complete with Instructions instructions are arranged in a clear simple 
manner The theory o ransmission. Radio Reception, Audio Amplification and Servicing by Signal 
rly explained. Every part is identified by photograph and auaen you will learn the function and theory of every 


¢ Radio ““Edu-Kit uses the principle of “Learn By Doing’ Therefore you will build rad 
© designed in a modern manner. according to the best principl 
simple radio. The next set that you bui sgntly more adv od ne 
constructing still more advanced radio sets. and doin he tik mat 


Radio Technician. Altogether you will build fifteen radios. including Receivers, Amplifiers Code Oscillator a 


OMMENTS F c APPROVES: “EDU-KIT ao INTO A 


VETERANS ADMINISTRATION PROFITABLE BUSINESS 


PHYSICAL MEDICINE REHABILITATION SERVICE 
WASHINGTON 


s to illustrate 
of present-day 


I was owing the Progres Rad h ¢ f representatives from t Hranch OF 
ict 1. and already he wa purcha ‘ ate previ efrespendence | took the 
Progressive Kad K te r Vetera tr ai at Fort Thomas, Ke k tructors and 


pa worked 

ROBERT L. SHUFF 

1534 Monroe Ave.. Huntington. W. Va 
Thows Iw tew 


tha barge ala te a i onogtaphs Kr wer 
rea! 

Dom! NICK STRACUZZA 

St. Lenden, Ontari« 


wil 


‘Order your Progressive Radio “EDU-KIT’ Today, or send for further information 


PROGRESSIVE ELECTRONICS 


497 UNION AVE.. DEPT. (79M 
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New Patents 


SUBSCRIPTION TELEVISION 
Patent No. 2,601,505 
Alecander Ellett, River Forest, 
{Assigned to Zenith Radio Corp.) 


PHOTOFLOOD LIGHTING 
Patent No. 2,609,523 
Robert A. Stein and Lee S. V/asserman 
{Assigned to Globe 


This TV system garbles film 5 
b 
mit ha 
The T 
The 
\ 
ate ‘ if e. Th 
re f 
frame. For example, the f 
e. it 
The 
the the 
f 
pre the 
the the 
FREQUENCY DIVIDER 
Patent No. 2,602,140 
Lyman R. Fink, Syracuse, N. Y 
(Assigned to General Electric Co.) 
atepd | 
me th 
ha f wk. Th 
aus awe Siw 
@ Clear pictures up to 120 @ 8 driven elements on 
miles and more from + 
s ° low band! py 
High gain — low noise! @ Total weight only 8 Ibs ! 
The new potented FINCO Model 2400 20 in Co Lateral 
Antenna constructed on an entirely different principle fe Te ' allel. F 
than any other unit in the market today Thousands of 
FINCO installations are giving TV owners perfect recep 
tron fringe areas over 100 miles away from broad 
casting stations. To provide complete TV satisfaction to These 1 
customers in fringe areas, use FINCO every time ble by eithe f the t I 
a 
the ‘ enerat wt 
THE FINNEY COMPANY | provide pulses which coincide. O 
4612 ST. CLAIR AVE. © CLEVELAND 3, OHIO reuit trip. Th 
frequency f 
Wr the 
unet Ma 
if th 
N 


xd and In tion B ok J 
A PRECISION INSTRUMENT THAT 


Industries, | 


WILL MAKE EVERY TV SERVICE 4 Dayton, Ohio) 
Photoflood 
easier. FasTeR AND MORE PROFITABLE 
FULLY ADJUSTABLE TO OPERATE WITH ANY scope MAD | o ; 
you < Jistributor or write factory and specify mode! number 
BZ.! Signal Tracing Probe BZ-2 Low Capacity Probe | 
BZ 3 100.1 Voltage Divider Probe | t eparat i fe 
SCALA RADIO CO. 2814-19th S#., San Francisco 10, Califernio ! 
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ro 
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to servicemen 


Depend'on... 


who really want to 


CONCORD 
OSCILLOSCOPE 


3 SPEED AUTOMATIC = 


With AMPLIFIER | | fully and accurately! 


49-50 3 | pr A complete 
Tone comtroty ~ the handiest 


Plays all 


‘ ment of all... 
.-- On all kinds 
RED HOT BUY! , of jobs!... 
Famous Make i" ed, the ch ‘ Written so you 
CLOCK RADIO ye can really 


By JACOB HW RUITER 
of Allen B DuMont 
Lowest Price Ever! 26 pages. 370 illustrot $6 00 


Single Speed Portable 
RECORD PLAYER 
With AMPLIFIER 
$1495 


€ stant single speed motor 
tube amplifier, volume ntro 


PULSE COUNTER 
Patent No. 2,607,022 ‘ 
Poul N. Martin. Penn Township. Pa 
{Assigned ¢ Westinghouse Air Brake Co.) 


HOW TO HANDLE TOUGH JOBS 


TOP XMAS VALUE! Conve 
Send TODAY for your copy of our lotest Buyers r ‘ . 
CONCORD RADIO be ful supp: SAVE HUNDREDS OF DOLLARS 
54-L VESEY STREET, NEW YORK 7, N.Y. IN AM-FM-TV SERVICE TIME! 
Phone: Digby 9-1132 f he ‘ tk nothe 
OPEN THURSDAYS UNTIL 9 OCLOCK ® 


and -it's 


« TELEVISION FREE 


| READ IT 10 DAYS at our risk! 
i th h the re the Dept. RE-122, RINEHART BOOKS. Inc 


No other type of specific service training can 
mean so much to you in terms of increasing you 


efficiency and earning power. Use coupon today 


‘4 f ecut When the te be 232 Madison Avenue, New York 16. New York 
CONCORD RADIO, Vesey St, NY. 7 USES for FREE EX AMINAT 
ept. C one in full payment. if net, | wilt re i 

J Send me at once your latest Buyer's Guide | ‘ f the relay x the next nega good condit d owe y hing 
i Free of Charge {| tive b f th i i 
Wr t uu 1 f n the 4 Nam 
he « bias takes the tube 
Tt ay remains 5 he d city. Zone. State 
Address ( b 

J) chary nt of cmptoyers’ ame and Address 1 

1 that the elay releases the armat At this de U.S.A. 

rice outside ). cash on ney bac 

City State point, the back contacts reset the circuit for the you urn book within (0 days 
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a 
A 5 PM Speoke 3g9ge wood case 
10 5 wt 9 Ib OVAC : 3 
3.SPEED PORTABLE PLAYER similar to above $1795 ‘ es sin 
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PHOTOFACT USERS TELL THE EXPERT WAY 
TO TACKLE ANY TY- 


here’s what you do: 


YOU HAVE YOUR HANDS ON THE 
OWE TOOL YOU'LL USE ON EVERY JOB 


there aha ified te Polders 
entation of complete sens 
hesause based on actual 

receiver here are 

Standard Netation Sache 


forms on 


p and bottom 


alee 
ide otitied. tube place 
» Prete snd fune 
whe h 
tube check 
‘ respon 
' photos of 1 
hewing all part atten and nt 
hort { cabinet showing service 
a mbly thor omplete par 
ach par ‘ cout symbel and 
hema howing fatin 
orginal part number and proper re 


avatlable from 29 leading component 


snula fal cord stringing 

pectal serve Instruction such as 

sweep cireuit adjastments, ete everything 

ha ‘ he spect tm the id finest UN 
fata 


NOW HERE'S HOW YOu 
SAVE TIME AND EARN MORE 


Yes. your PHOTOFACT Service Data is the 


ONE TOOL YOU LL USE ON EVERY SERVICE JOB 


Radio-Electrenic Circuits 


RADIO SERVICE JOB 


if you're not using the Expert Way— 
we'll prove you'll save time and earn 
more with PHOTOFACT service data 


SERVICE TECHNICIANS 
HERE'S OUR OFFER: 


We'll send you any Photo- 
fact Folder listed in the "PF INDEX and 
Technical Digest.’ If you haven't an In- 
dex, get a Free copy from your local 
Photofact distributor or write us for it to- 
day. To obtain Free Folder, be sure to 
state Photofact Set and Folder Number 
exactly as shown in the Index. 


NOW learn tor ourself how PHOTO 


PACT take our TN ind Radio repair 
sant ou ote t and use in actual 
rHororacn Folds We want you to 
mw wi over (MM) expert Ce 
hniciins count ont nvValuable data 
count tor profit 

now Examine, compare Then try the 
Expert Way on your very next job, 
You ll discover wh eu can't afford to 


be without PHOTOFRACT' 


NOTE Our FREE Folder offer is limited to 
Service Technicians only. Attach coupon 
to your letterhead or business card, and 
mention your jobber's name. Experi- 
menters and others may obtain the 
Photofact Folder by remitting amount 
shown below 


e "OW ARD W SAMS A INC 
2206 E 44th St, Indianapolis 5, Ind 

m a Service Tech end me Free 
g folder No which appears in Photofact & 
Set s listed in the PF Index), @ 
Experiment sed $ 
send F fer N which Ippeors in 
@ AM/FM R rd Ch ror Communi- @ 
tons Receive 

@ Address 
city Zone State 

PAY AS YOU EARN! Ask your & 

distributor about this desirable g 

plan. Only $18.39 puts the en- 8 

tire profit-boosting Photofact 

library in your shop now! a 


NOVEL ELECTRONIC TIMER 


The average 


electronu time 


ribed in this and other 


ally has a Maximum timing ran, 
ttle over 2 minutes. Lonver 
terva ire 


often desirable when the 


equipment is used to control electr 


! heat lamps, and other apy 
Qne timer designed for ng 
was described in the article 
Period Radio Timer” 1 tI \ 
Issue Another circuit of t yenera 
type but of different desigr re} ted 
here from Radio Construet I 


England). 


PR 
a 
- 
R2 
+ + 
wer mi tp 
} | 
| | qd 
) 
CONTR D CHT 00 NOT GM RY- SE iT 
lhe original t ‘ 
tube it a SACT or Imila me 
may be used. To operate the 
throw Sl to RATE and 
swite? Atte 1 ha i 
throw Sl to TIME. The tube operate 
a half-wave rectifier whict 
As the voltage acro i 
a current flows through RI ar 
charge The charge n 
the wr 1 more ve 
the cathode. Th bis ‘ ‘ 
rent through the tuls it 
duce the charging ate t ¢ 
rent thr igh the reia neremse 
charge on ©. nereas« l ntact 
close When the rela irrer 
more than | ma 
The timing circuit cor t Gh 


and R2. The values shown provide f 
maximum time cycle of 5 minute The 
time can be increased to 15 minute 


more by using larger values for R1. R2 


is the vernier time control. Its dial may 
be calibrated in minutes and f r 
thereof. To cover a range of t e cvele 
Rl may be replaced by a tap switch and 
several fixed values offer selectior 
give the required range to | A tel 


phone-type relay with a 40,000-ohm « 
and contacts which close at about 1 ma 
was used in the original mode If vou 
use a4 relay having a lower re tar 
sensitivity, compensate 
resistance by increa gr the 
value of the series resistor 
The unit is powered by a 
power transformer 


and high-voltage 


secondary 


in series alding to give approy ite 
220-240 volts. C2 should be an filled 
paper capacitor selects {1 for a higt 
ternal resistance 
VIDEO COMPENSATOR 
sin combinations re tar 
ir ipacitance int 
ta ‘ 
the nignne 
‘ Howev t 
iverage Vice t 
t R-C ¢ 
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RES WO SUNSTITUTE 
wage NO SURPLU 

ents used to ac 

wets kit form. PRE o 

ty with ewery pu 

kit fox c < 

gives 


comprehensive 


jodesy! 


The NEWEST PRECISE IT, distributors 
manth the ost OSERLOSCOPE you 
aver hoped to buy in kit foe. Mewer before, 
a “scope” kit so ginseradl 


TEST EQUIPMENT 


AVAILABLE IN KIT AND WIRED FORM 


MODE 630 AF AF Ty AND MARRE® GENERATOR For the first time 
the of t so 


$38 


pane 
$53.95 Factor $33.95 


1 ne ower | one 100 O00 crcies 
will INT RESISTORS weed sine moves through 260 


Factory wved $520 


MODE, VACUUM TUBE VOLTMETE® 1% Ceramic prec 
Resistors Coos connector FM rero slignment scale Bure out 
prot Mugged oversize meter $25.98 PRE x 
Factory wed 


"Owe for accuracy. 
and shun! copacit 
weed Ory $4.28 


PROSE 


joscope By 10 to 
the field But st sing 


Wired Oniy 


on 
txt Moe 


3 


$28 95 (pre Neos 


PRECISE DEVELOPMENT CORP. Dept. RE-12 
999 LONG BEACH ROAD « OCEANSIDE, L. I, NEW YORK 
GENTLEMEN: Without any obligation on my part, kindly send 

me the following 

PRECISE CATALOG 

{.] NAME OF DISTRIBUTOR NEAREST ME 


NAME 
ADDRESS 

CITY = ZONE. STATE 


MODEL 907 DELUXE VACUUM TUBE VOLTMETER Another PREC!SE 
first! Vertical or Morrontal construction GIGANTIC 
movem the velwes and features of Mode: 

realty vernon 

factory wed 


Prices slightly higher in the West Prices and 
specications subject to change @ithoul notice 


105 
THE 
| 
QUAL 
. 
outputs Separately tune ered AC. Vernier tun 
MODE. 960 CAPA a ane - 
componerts $5.95 
: 
oily tuned Mode! 6108 
EMBET 1967 


106 | 


BRINGS YOU. 


Finest Quality at Lowest Prices 


i? 


TV KITS, WIRED CHASSIS, and SETS 


CABINETS, COMPONENTS, INSTRUMENTS, and ACCESSORIES 


MAKE MONEY 


on Top Quality TV Picture Tubes: 
* TRADE-IN ALLOWANCE 


COMPARE: Get the full details on the 


tube deal today 


Make from $2.00 to 35.00 glass allowance on each 
* FULL 2 YR. GUARANTEE: 
Only Dransviston gives you Guarantee tor 24 months 
FREE BOOKLET: ~insive car. TRANSVISION Picture Tube PRICES 
or Whet You Should Know About Picture ] om | artnou' 
te OAL CASS 
Tubes Written by CRE experts, illus T T 
ated Tt wil MAKE MONEY FOR 
YOU WRITE FOR TT NOW 
| 
FREE CHART: write for 
lube Interchangeabuluy Chart | 
| 


Sensational Offer: 


DOWN* 
Build World's Finest Chassis—the A4 


*BUILD THE FINEST CHASSIS MONEY CAN BUY with the famous At Kut by 
lramsemion PAY AS YOU WIRE—only $39 for the starting package. basy to 


emble, enjpovable. ational wets vou th most supert set 
I astest to service. too. Don't put tof) With these easy terms you can get started noe 
Also WIREO CHASSIS of LOW COST. Ihe Ad in mplet wired chasers form 


wives vou the world’s tinest TV set. with Latest ctrecutts and extra sensitivity for fringe 


areas. Creve clearer, brighter puture basy to sersne and heey to date. built to 
toe years Weite tor amazing low prices 
SIZES: The Ad Kit and Chassis are available and 200 sizes. Also with 


REMOTE CONTROL 


j 
BEAUTIFUL CONSOLES 
‘ss MULTI- SET CONNECTORS 


d ue it 
Prices ‘Mu Set Conn tor sets 95 


dive 


U. H. ADAPTERS Write for Transvision’s Factory 


Agent Plan and complete 
will be available for all Transvision Sets 


end Kits literature 


yuet 


"TRANSVISION, INC. NEW ROCHELLE, NY 


Radie-Electronic Circuits 


The chemati« 4 ter 
Vick ompensator t the 
650 and art ic 
rotary Vitcen and a t 
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ible to the 
duce tra en t ‘ 
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If the receiver to which compensa 
tion is to be added ha the contra 
control in the cathode of the video out 
put stage, try switching different va 

of capacitance acre Phe 


Its will probably 4 Vide a | 


irprise.— Wilbur Ha 


CARRIER- CURRENT 
his carrier-current 
easy to construct and provid eXCE 


communication within a ra 


or three block from the itior rh 
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yuelr y osell ator ‘ 1 
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} 
| 
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i ~ ent 
| 
. 
| 
| 
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. 
ity and range. au lula 
be watt A 100-ma filter of about 
200) ohn can be substituted 
RADIO-ELECTRONIC 


Radie-Elcctronic Circuits 


The transmitter operates at about 
100 ke. We use Hallicrafters S-22R re- 
eivers for receptior rhe intenna ter 

inais are connected to the yr r tine 
through OO5-uf, 1.000-volt transmit 
ting-t ipacitor R 
lnglac 

If the hi rs S-22R rece 

not aval rm t I 
at fir ‘ bs 
na here are a 
hict ‘ he desire 
inge. An the I 
to 420 } e Na ADI 
1750 ke), Na ype ARTI 
1700 ke), and the R-2 ARN 
(200 t  ked Editor] 
SQUARE-WAVE DEVICE 

This new multivibrator-ty pe quare 


500 
The diagram shows a practical! cir 
cul. based on the patent. The 6AG7 i 
normally cut off and the triode is not 
mally conducting. A negative pulse ap 
phed to the input terminal reduces the 


IZAUT plate current and causes the 
plate voltage to rise The decrease n 


plate current reduce the voitage irop 
acro the cathode biasing re stor m 
mor oth tube Phe le ise 
athode bia mak the GAG ntro 
ind ppr ory more le 
negative) with respect to the cath ‘ 
At the same time, the increa 1ZAl 
plate voltage has made the 6AG7 screen 
© positive th 
the athod The ibrupt ! 
6AG potent Luise ‘4 nd 
iddenly. Its plate curre u 
makes the t le grid st Y I i 
tive This actior mulative t 
the triode t ff and the pentode i 


conducting heavily 

Coupling capacitor Cl begin to 
charge through the 100,000-ohn 
sistor, and the 12AU7 grid becomes 
more positive This action® continues 
until the triode again conducts. The 
triode plate « irrent Increases the drop 


across the cathode resistor and makes 
the 6AG7 contro! and suppressor grids 
more negative. Simultaneously, the drop 
in triode plate voltage makes the 6AG7 
screen less positive. These changes con- 
tinue until the 12AU7 is again fully 
conducting and the 6AG7 cut off END 
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Serwiicemen - BOOST YOUR INCOME 
SAVE HUNDREDS of DOLLARS 


—these TRANSVISION Instruments are 
for your shop if you are not to throw good money away. 


wore" s why: — 
TESTING—-you can accurately test Cathode nay Tut 
2. REACTIVATING-—you can save many dim or w ut tubes by reactivat 
3. SPARKING OUT ELECTRICAL LEAKAGE many Cathode Ray Tubes develo, 


electrical leakage. This can now be repaired 


kT TESTER-REACTIVATOR-SPARKER 


3 instruments in 1, making a com- a\\ 

plete CRT testing and repair unit. _— . \ 

Compact, dependable, profitable 


It's a combination of the Transvision mares SPaRKce 
TESTER-REACTIVATOR plus A SPARKER in i 

one handy instrument. It TESTS PI 
TURE TU BES—measures Cathode emis- 
sion, locates shorts between elements, 
locates high resistance shorts or leakage 
as high as 3 megohms. REACTIV ATES 
DIM TUBES. SPARKS 

OUT ELECTRICAL LEAK 


{GE in picture tubes. 
net 


Fully Guaranteed. 


| ct TESTER - REACTIVATOR 


2 Instruments in 1. As a REACTIVATOR it renews brighe 


/ N é Sharpness, and detail of old dim CR Tubes, without remova 
of tube. Its also an accurate TESTER: M i 

emission, locates shorts elements, locate 


big evustance shorts or leakage as as 3 
megohm cycles; wt 4 Ibs Full 
Guaranteed net 


(RT TESTER-SPARKER 


2 Instruments in 1. As a PICTURE TUBE SPARKER. ic 
sparks out electrical leakage between clements. Sare 
many picture tubes and small tubes which would usu 


ally be discarded. Cathode-grid leakage is an especially 


common occurrence The Spurker also Rives a rapid 
check of gas condition of the tubs 


As a TESTER it provides a variable #.000- 


14,000 D.C. supply--useful for analyzing $ 
hard-to-solve deflection problems. Fully 25° 
net 


saranteed 


FIELD STRENGTH METER | 


Make more ethicient, more profitable TV install 
save half the work, with the Transvision Field Sere 
Meter. Especially good for fringe areas measu d 


ostrength as low as 10 microsolts. A great buy S 

at this low price 59. 
Model ISM-1, complete with tubes net 

Order direct from TRANSVISION, INC., New Rochelle 


: TRANSVISION, INC. Dept. RE-12S NEW ROCHELLE N.Y 
Please send : 
. 

: 
s $ deposit enclosed; send C O.D in full enclosed; send prepaid ° 
. 
Nome Address : 


H. Crandor provide output pulse 

wh amplitude ipstantiaily equa 
to the ippiy velitaye and w ‘ ‘ 
: and decay characterist are very 
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_ | 


fit the right shaft 
to the right 

wire-wound control— 

YOURSELF ! 


eniently, correctly, eco 


elect the Clarostat wire-wound con- 

t it electrical needs. Then select 

one of 12 Pick-A-Shaft types (or even 

1 high-voltage coupler or nylon shaft) 
meeting your shaft needs. A slight tap 
joins them together—rigidly, permanently, 


itisfactorily. Ideal for radio-TV and in- 

dustrial purposes SPEE DEE 

It's another Clarostat first! These new a 

Clarostat A43, and AlO wire-wound CHIMNEY MOUNT 
ntrols take field-attached shafts. And re- 

Clarostat offers 2-, 3- and Model AK 85 The fostest installed chimney 


<-watt wire-wound controls, ASK YOUR CLAROSTAT DISTRIBUTOR 
for these new Pick-A-Shatft wire-wound controls. 
Ask for new catalog—or write us. 


member, only 
mount ever devised for TV antennas! Rugged in 
design — simple to install. Simply thread strapping 
through rachet, around chimney and back through 
rachet — wind up rachet tight — and the job's done! 


Heavy gouge, zinc-plated steel with large “U” bolt 


CLAROSTAT Controls and Resistors 
CLAROSTAT MFG. CO, INC., DOVER, NEW HAMPSHIRE THE RA DIA R T CORPO RATIO 4 


in Canada; Canadian Marconi Co., itd., Torento, Ontario CLEVELAND 13, OHIO 


to do business with STEVE-EL 


STANDARD 


BRAND 
TUBES 


ly Boxeg 


Dermiss 


G 


“Granteeg 
Each Individual 


ret 
bes 


Send for LATEST 
“BARGAIN BOOK" 20° Table Mode!—$179.00 


je 189.00 


~STEVE-EL ELECTRONICS CORP. 


Dept. 61 Reade St., New York 7, N.Y. COrtland? 7-0086 


{ 
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: j __ 
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ELE -76 | 6806 1.31] 99 
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= ms 6c4 54 12BE6 
STEVE-Ei Te fail because they 78 | 655 7 
built of the Finest mat 394 89 | 12SN 
enginesr NER mohes them 5U4 69 | 79 | 14B6 94 
CODE fringe area receptio rt 97 | 78 | 25806 1.49 
fect tar tring J 49 | 6SK7 76 | 25t6 69 
re 6AG5 86 | 6SN7 -86 | 257, 67 
Sent fe tuner Large ne 1.29 6SQ7 69 3546 86 
an 17 TABLE MODE; 6AKS 1.39 | org 99 5; 
Word. abinet SALs £8 | 72 | 3525 51 
HI-FI spe _mahogony cabin 6495 69 6wa 6? | 
finished ded tense 4 $8 / 6x5 » 59 
tube eM 4 v 6AU6 69 | 74 
Qnsott yned and 69 | 1.09 | 69 
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Try This One 


TV ANTENNA MODIFICATION 
\ great mar o V ar 


: f the older T 
har 5. ar i 
ar the gai the higt ‘ 
t reat ease conve he 
hie ee tv pe i 
ine You 4 se tl 
‘ 


INSULATOR (NEW) 

Bend the radiator dipole forward 
there a angle betweer thre 
,-wavelength elements. The reflector 

ially one solid length of tubing or 
two pieces joined by a metallic bloch 
In the latter case, replace the meta 


jock with a piece of heavy plastic or 
fiber of the same size. If solid tubing 

ised, cut it in the center and mount the 
two pleces on a block of insulating ma 
terial with the two inside ends 2 

Bend the reflector ele 
ments forward so they form a YO” an 


le Now 


radiator 


inches apart 


connect the reflector and 
together with a piece of 500 
yhm transmission line as shown in the 
lrawing 

The lead-in can be connected to either 
member of the antenna. Better try both 
connections if you are troubled with 


ghosts.—Hyman Hermap 


MINIATURE PLUG-IN 
COIL FORMS 


Miniature polystyrene plug-in coils 


are useful and efficient in u.h.f. circuits 
Unfortunately, coils are hard to assem- 
yn these forms because heat from a 


oldering iron softens the plastic and 


jistorts the pin mountings before if 
ent heat car e applic to form a 
x in make \ f 
which solve he p f lering 
and are le xpensive thar mn cia 
rms 
Obtain a length of «-ine nside- 
imeter tvrene tu! ny atl t 
he desired length. Fit an Ampher 
niat i plug ne 
ny ar er 
rews } j nt e. The y-ir 
t nade fit i 4-contact 
i and gt ghe 
rf ‘ 
and oes { 
I. Q 


the most powerful 
TV antenna ever made 


10 times more powerful than 


stacked ten element yagis 


 Motorless ALL directional and 
broad band VHF-UHF reception 


m Extends fringe area reception 
an additional 40 miles 


™ Nine antennas in one — select 
antenna direction by flip of a 
witch located near the television 
set 


 Pre-assembled flip out symetri- 
cal construction 


™ Patented and manufactured by 
All Channel Antenna Corp. —Pat 
72,585.670—2,609,803 


™ Ask your local jobber for liter 
ature and see the All-Channel 


Antenna, now on display 


ALL CHANNEL ANTENNA 


CORPORATION 


70-07 QUEENS BLVD bd 


PRES- 


CONDENSER TESTER 


Finds Intermittent 
Condensers Instantly 
Ne 


Pres-prot 
wal 
ore 
powe 
gue 


PRES-PROBE CO. 


4034 N. Sixth St., Milwaukee 12, Wisc. 


UNITED 


9 antennas to . 
select at wil! oo” 
with the 4 
S-position switch 
ams the TV Set 
direct to the 
signal without a 
rotor, with t 
moving art 
Bring t best 
WOODSIDE, N. Y poss 
from any r 


UNIQUE SELF-HOLDING POINTS 
ring new convenience 

and timesaving to service work 

@ VHF CRYSTAL PRO 


See KLIPZONS 
Semd jor FREE 


@ ADAPTORS 


TECHNICAL LABORATORIES 


mOetisiows 


ONNECTORS 
TY LEADS 


QVER A TUNED DIPOLE 
= 
Y | Rete) 4 
DECEMBER, 1952 — 


110 Try This One 


rau oh cons the reuit. The * are mounted in (thin coil cement will do) over 

4 Many ¢ acl ace reserved f the near the and lettering H. Zave 

' t ( ng th ‘ for a (If your hand is as r 

a fe ch bette 
‘ t i ‘ vith Mille Pa I 

ack | NEAT PANEL MARKINGS 


and 


\ r ta 
t Wi ir 
send; t th 
Ts a et ha t with ‘ i tl 
e drille nt whit | ast 
t the let ng rv and ther 1 i the f the 
: \ how tha | x er i ma nec i ire Fa re to ot 
ng, Iw du tte nt iffect ‘ ilibra 
f the same diam ition When fi he i} y a coat ot *asuring 
and permanently into fingernail acquer 
Sod Dress Up Your Home With This 
*630 SUPER DELUXE 31-TUBE TV CHASSIS 
“PICTURE 
OPERATES ALL TO TUBES 
Engineered in strict adherence to the genuine 
RCA =630, plus added features & & & & 
| 
NOTHING BETTER AT ANY PRICE! 
Standard Cascode Turret Tuner for OX 


Cosine 10° Deflection Yoke for Definition 
Criginal 630 Synch. Chain for Stability 
16 KV for Clarity and Brilliance 

Fast Action Pulse Keyed AGC 

High Fidelity 12° PM Speaker Consolette Cabinet of Artistic Design. Size 
40” high « 26" wide « 23” deep. Price includ 


READY TO PLAY 
NATIONALLY Licensed under mounting brackets, et 

KNOWN MFR RCA potents CR Tube Extra for glass $2.75 


cvaranree FINEST STANDARD GUARANTEED PICTURE TUBES 


$ $ $ MONEY SAVER KITS FROM EDLIE ELECTRONICS $$$ 


Electronic Code Practice THREE AMPLIFIER 
Oscillator & Blinker Kit 
n semble 3 
Pa AC OC or Battery a tion using tone and volume 
de feet of rubbe 
one $2. 95 
avd perate 
ies nerd | With Complete Set of Tubes $3 9 
I—Any 
PHONO OSCILLATOR 
— operate y 
t Not a Kit! 
rate 
KIT 6-TUBE KIT at mits re 
5 TUBE AC-D0C SUPERHET Ki Kit low-priced 6 FUSE KIT de 
t superhete tyne tarced to hgh sensitivity ence ent with flash ent | wt 
‘ en's fe 6SQ? BSA? 6SK? erna Code included 
quired ates? desig easly mst ted The 6 Tube | Kit each $1. 95 Assembied $2. 95 ¢ $2 95 
highly sens tive perhete tyne brood Kit is shipped th al! parts Jing 
with ti punched chasss, resist vdense ude 
te len eet deacrams and structions 
Use 384 tube ana a 671, t 
and te Aed eta eout e of $6 95 Sates $3.95 Satisfaction guoranteed on ol! | 
DATS v (less tubes and ob net) mt tube Amplifier Hit comptet merchandise. All prices subject 
tra for a bit ? t convert 
Extra for matched set of six $3 25 $4 95 to change without notice | 
ISWA SOCS) Price $325 tubes for kit . eration va 


WRITE FOR FREE CATALOG 
EDLIE ELECTRONICS 154 Greenwich St. New York 6, N. Y. 


RADIO-ELECTRONICS 


a 
a 
| | 
| 
| 


Try This One | TT 


HANDY CONNECTORS 


Several pairs of connectors like those STANDARD ail poxtd 
n the photo are handy for ing ex BRANDS ynowiov 
perimental hookups, connecti s to test 
rstruments, and temporarily i 
tuting a good part in place of le fee- 

tive one. A alligator clip s place New LOW PRICES 

n one end of a length of test d wi STANDARD 8 NEW 


9 | 6F6GT 


89 19BG6G 1.59 
ind a banana plug |! placed Many other types equally low priced—inciude all your tube needs with your order 
other. This w plug into the end of One of the largest stocks in the country! 

Min. Order $25.00. Terms: 25°, with order, balance C.0.0 
alligator clip or wil All prices subject to change without notice. F.0.B. New York City. Mail order division 
on test equipment The 
s of jack and plugs and th 
or of test lead wire can 


meet individual requiremer 


TV FRONT-END ALIGNMENT 
Be careful when ap plying coil dope 
to lock adjustments RECENT BRITISH 


front tuning slugs or eapacit TECHNICAL PUBLICATIONS 


Alle Bet ope when applying “AMPLIFIERS” by H. Crowhurst 
low dope to drv before removing 61 pages, 38 Dae ecanor a rear se 
at speake 
r 


ssible information on 


cope and the t ance of the test equip entains ore «« 
ent. Some cements contract ig \ tse for ev 
Shunaman in Redio Electronics, March, 1932 er mo 
“FEEDBACK” by Crowhurst b del 
ile 


64 pages, 38 diagrams, 
feat in audio literature. The practical 
semictechnical fan will wel 


veep 
Shunaman in Radio 


hange 
“MAGNETIC RECORDING” by MOL 


Quartermaine 72 pages, 73 diagrams, 
and 


ettings are 


The theory. construction, and use of tape 


MOUNTING TRANSFORMERS 
Whe assembling adio and elec 
©THE WILLIAMSON AMPLIFIER” 


on practice 4 
2nd Edition, 36 pages. 1 diagrams. 
n lalt and 1] por 
; A reprint of the original articles in the 
t Horld megerine and of subsequent) papers 
shell abov assis. This practic D. N. Williamson 
ig $1.00 BACH 


often uses the abov ! is ! 
ostpaid LS ACanada (Trade Enquiries Invited) 


tronic equ ent, it Is comm 


to mou 


transfor 


above-chassis height, try SUBSCRIPTIONS TO BRITISH 


assis and the top she 
«duces the above-chassis e THE WIRELESS WORLD MWAGA- 
transf I ZINE. Britain’s leading technical jour- 
nal devoted to radio, television and 
electronics. Annual subscription $4.50. 


e THE WIRELESS ENGINEER, For re- 
search engineers, designers and students, 
fnnual subscription 87.00. 

ORDER FROM 


BRITISH RADIO ELECTRONICS, LTD. 


ONE THOMAS CIRCLE WASHINGTON 5.0 


ubl You can't keep up with u.h.f. TV without reading 


rotating 
to fi the articles in future issues of 


In positior 


35) 4 49) 6W4GT 49) 19T8 79 
183GT 79 | 6AB4 $5 | 6BA7 69 | 6He | éweGcT $9| 25AV5GT 95 
14 $9) 6AC7 89 68cs $9'6J5GT 49) 6x4 25896GT 98 
6AGS 59 | 6BES $2 | 6J6 69/ 6XSGT 39 | 25L6GT 49 
184 6AG7 95 | 6BFS 63 | 6KeGT 49/12AT6 25Z6GT 45 
1S5 59) 95 | 68G6G 1. 6L6GA 95) 12AT? 69/3565 55 
6AKS 85 | 65 | 6SA7GT 49) 35C5 55 
63) 6AL5 49 69 12AU7 59/ 35L6GT 55 
1U5 49 | 6BL7 6SFS 52) 12BA6 49) 35we 37 
45) 85 | 6SH7 59] 12886 $2) 35Z5GT 35 
3104 68/ 6ARS 49 | 6896 98 | 6SJ7 49) 12BH7 74/5065 55 
65/6AS5 56 | 6807 98| 6SL7GT S9|12SA7GT .56/50C5 55 
384 59 | 6ATS 6Cc4 44/ 6SN7GT 66 | 12SG7 55 | SO0L6GT 84 
3v4 59) 6AU6 49) 6Cs $1} 6SO7GT 45] 12SK7GT 1..5 
5T4 1.19] 6AVSGT 99| 6CB6 59| 6SR7 45/12SN7GT .66/117P7GT 1.35 
49 6AV6 41 | 6CD6G 165) 6T8 79} 12SQO7GT 49 
‘ 120 LIBERTY ST., NEW YORK 6, N.Y. * COrtlandt 7-430 
| 
at 
: 
= speoker 
list 
‘eee 
>) 
above it. Thi 
thicdness ot tt usive ¢ 
If the ha “many other 
wthod of mounting may t ate 
ome of the diffi ties caused by the f aturin he 0 
nagnetic field around the re Phe ER 
chassis serves a a hield whict ee} 
ess ¢ hum heing iced 17 | 
If the magneti fields around the 
power t former filte 4 
tive circuit tr | 
some component 
vnere nun s min ; 
ing it permanently ; 
Sareda } 
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Ouestion Box 


30-50 CONVERTER 


NEW Low COST 


TELESCOPING 


TV ANTENNA 
SUPPORT 


Pat. Applied for 

Wincharger . . pioneer in guyed 

tower, presents a new design in 

HIGH QUALITY, RUGGED, DUR- 

ABLE TV Antenna Support Masts 

at a budget price Properly guyed, 

\ these masts will support large an- 

tenna arrays against high winds and 
heavy ice loads 

If you use a whip type antenna, omit 


Ll and use the R’Yer type antenna 


Exclusive 3- Potat circuit in 
dese ribed the Questo of the 
SAFETY CLAMPING RING Apri 


consist of approximately 12 
turns from a B & W type S007 Mini 
ductor. Cut it to about 16 turns and use 


wound around the bottom end of 


a grid-dip meter to prune it to cover 


thee Gue the desired range. L3 msists of 12 
on a National XR-50 or equivalent 
wie SAFET Y cuP slug-tuned form and tapped 4 turns 


Assen from the ground end High Standard of Performance 
tha Operating voltage for the converter 

wa that tube has 1 | can be obtained from the receiver or and Wide Range Reproduction at 

as it rs if. strip. The antenna and oscillator @ Sensible Price! 


re tuning capacitors may be a ganged 


25-uuf unit if you have the equipment 


8." 10° and 12" sizes . . . 12° and 15 
Co-Anials .. . and Tweeters. 
Write for Catalog Today. 


excluswwe Win- 
charger safety feature. 


A WINCHARGER BASE FOR 
EVERY TYPE ROOF 


and patience to adjust the coils for 
good tracking. Otherwise, vou can use 
separate controls with a vernier tuning 
dial on the oscillator control. The 


antenna tuning capacitor can then be QUAM-NICHOLS COMPANY 


Hinged Foot flat: & ‘ used for peaking the signal 


PHILCO 49-901 CONVERSION 


> have a Phileo » 59-901 re Manufacturers of 


521 E. 33rd Place Chicago 16, Ill. 


cemver that would like to « vert fre 


Quam Adjust-a-Cone Speakers and Reor 


Seat Auto Speakers, Tru-Match Output 
Transformers, Quam Focalizer units and 
lon Traps 


Ridge Straddle: 
ise on broad or ridge } 
such as tile, et If this is pract 

gram shou 


he made \ T.. No address 


Ridge Straps A . 
P ting . A. The diagram shows the circuit of 


where there ist nde / the converter stage arranged for con- 
' . tinuous tuning. We are not sure that 


CHARGE you will be able to use the present loo; 
with a $65-uuf tun- 
SAFETY FASTER, track properly, try another loop. The 
EASIER R_INSTALLATION. 
\WiNCHARGER 
TELESCOPING TV 


\ANTENNA SUPPORT 
MASTS 


Order now from your jobber— 
or write for complete details 


$3.00 FOR CARTOON IDEAS 
RADIO-ELECTRONICS prints 


several radio cartoons every 
month. Readers are invited to 
contribute humorous radio ideas 
which can be used in cartoon 
form. It is not necessary that you 
draw a sketch, unless you wish. 


Address 
RADIO-CARTOONS, 
RADIO-ELECTRONICS 
25 West Broadway, 
DRPORATION New York 7, N. Y. 


RADIO-ELECTRON 


112 | 
i hown. Its ose itor operates on the 
CH 
rigidity 
| 
1 ley > 
| 
| 
x 
I 


at 4 anda 1dicast 
ining t designed f e with a 
H5-uuf t ng apacit I vdder 
apacit hou “ the 
The 100,000-0} ‘ grid re 
litte hi "ANTENNAE SPECIALS 
i } r does not funct aaa more 
$2.98 20 
ange the i re a 46 2 is 
* 3.55 2.55 
4.265 3.25 
HASH In * 298) 378 
FOOT sweocen 79 .69 
10 FOOT PLAIN 1.29 
; ne 
CATHODE RAY TUBES 
/ / * 
FULL 1 YEAR GUARANTEE . cee 
( t (20,000 ohms 
+4 per volt meter) 
2s ‘4 ARE METER (50 
A. Ha al 24 mi a ‘ 
fre lyna * 28 strap 
ae 5 Rane 
which t 25 ( t 
22 e t 
were ‘ ‘ * ‘ y 
ifier nsta Rang t 0 
not pr Ais. AC & ent 
5 DB Range 
ss of the ¢ * |, TRANSFORMERS 26.95 
vor “Rods Model 102 
te Cosine Ferrite Todd Voxe 70* --. $4.20 per volt me 
Bat 1 cH ba SPECIALS 3 AC CURREN 
4 Prong Vibrators. wach $1.29 
(SEE TEXT hour speot $2.30 "One hour spool. .$3.30 DC & 5 AC Voltage Ranges 
WIRE RECORDERS IN STOCK 
our rouble may be a A 
$ 
lefective rectifier tube or or Ranges 14.90 
t he iffer capacitor may CAaKY = Mode! 103 
may have hanged it value. Our (1000 ohms 
vestion Is to give the vibrator pack and RIZ 0 ‘DISTRIBUTORS per volt meter) 
4 JUAR 4 te 
he radiotelephone unit a good Tung Sal Navona! De Waid, 3 AC CUMRERT BANCES 
hauling before deciding to replace it 
with a dynamotor. You may find that ang 
the trouble is caused by a faulty com- m . 
onent in the pack or the receiver or Sen Ranges as Mode 
transmitter. If the batteries are used 5 DG Rances 18.75 
tor ing’, or other purposes, Mode with 
uu may find that a couple of simple carrying Strang 
filter Will eliminate your trouble The 19. 25 
lrawing shows the construction of the 1697 BROADWAY * NEW YORK 19, N.Y. All of the above have molded bakelite cases. 
filters. The chokes should have an in- Write Dent, BBs 12 for Free Complete Catalog 
fluctance of approximately 10° micro of these aiid other instruments 
henries and should be rated at 8-10 WATCH FOR OUR — See them af your Jobbers - 
ampere The J. W. Miller type 5551 
will do for lines where the drain does SPECIAL 
not exceed & amperes. The filter se¢ 
tions may be mounted in a metal box JANUARY TELEVISION ISSUE 280 Lataytte St, N York 12. NY 
with a shield partition between them , 
as shown, or they may be in separate 
shield cans. The shields should be well WHEN BUYING TV CHASSIS 
vrounded ITY! 
’ 
re avallabie without any forn of 
filtering. Others have B supply filters mous Video tor $ SHELDON 
no filter n the low-voltage pply Qualit TV PICTURE TUBES 
Ircuit. Others are completely hielded Cirenit 7 tomati rightness Contr 
i mj Full Four Overall Less CMT ONE YEAR GUARANTEE 
and: filtered so that the can be sed with Syner Automati requency Control 
with almost ar existing equipment © FM Radio Reception ACK 18.60 
Vithout nodifications \ init that amous 62 censed RCA 1953 Chassis 2 27.5 
shielded and f filtered j roba A Gain Control. Adaptable re 27.50 
we ONG for VHF. Operates 20° and 24° Picture Tubes 45.50 
he best at inies tne tran tter 29.5 
20° Tube 
DEAL” ° Face Over Face cow Prices 
TV ANTENNA MODIFICATIONS 
Prices t te Change Without Not 
TV station WSAZ-TV in Hunting- 25% with orders, balance C.0.D. All 
t West Virginia has been shifted PINE ELECTRONICS INC. BROOKLYN, N.Y 
‘ from channel to channel 3. How ca , PHONE: MAIN 5-5904 
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GROMMES 


AMPLIFIERS 


1952-50 PG 


A 10 high fidelity single unit amplifier 
with unusual performance. it features 
extended frequency response with low dis 
tortion and plenty of reserve power. ideal 
for conservetive custom installations 


THE GROMMES 215BA 


WILLIAMSON 


newest addition to the famed Grommes 


Custom Line 


THE G SERIES 


A complete line of P A. and commercial 


CLARIFIER 


NeW TV 


Actually has 
FOUR TIMES 
the interfer 
ence “Suck’ 
of previous 
mode! 


See your Jobber or 


WRITE FOR CATALOG 


Precision Electronics, Inc. 
641-643 MILWAUKEE AVE. 
CHICAGO 22. ILLINOIS 


/ Ay 
the 
a 
} he 
brits 
ened 
ny 
“a 
‘ 
f the 
‘ ad 
a 
‘ 4 
tiv y the 
‘ the TV 
I channe 
ve? car 
- + — 
MULTIMETER 
+ 4_4 4 
The bandwidth, ga front-to-back 
rat and npedance of a Yagi deeend 
on the lengths of the ndividual ele 
ment and the spacing between them 
The antenna wi 1! il work satis 
fa ri h th preser interelement 
pacing. However f ou Want to per 
form some interesting experiments, you 
in lenythen the boom (ere piece) and 
experiment with the spacing and lengtt 
of the elements 
For extensive experiments ou 
hould have some form of field-strenygtt 
meter to indicate the etfect of minor 
changes in the antenna. I¢ i have a 
multimeter vt h rea or 100 ua 
cale t per rit 
mult eter d \ in e it with 
the adapter hown it he avram. The 
meter read the vice na appited 
to the grid or cathode of the ture 
tube. Do not connect the adapter to a 
receiver which has a hot na 
i large 600-volt ‘ ipacitor in 
erie with the lead wh } nnect to 
the i END 
¢ ~ 
a 


- 


“By George, he 
does get perfect reception!” 


Operate 2 sets 
from 1 Antenna 
with the 


TELEMATIC 
ADD-A-SET 


TV Receiver Coupler 
save 


money! labor! 


fi 
Oo 
la 


Highest efficiency transformers used 
Operates in fringe areas 

High pass filter action. 

No inter-set coupling. 

Eliminates soldering, screw terminal. 
Compact, mounts inside cabinet 


Sold by leading Jobbers Everywhere 
Send for FREE booklet on TV INTERFERENCE 


Never Before At This Price! 


COMPLETE 


AMPLIFIER 


SPEAKER, ALL TUBES 
and HANDSOME CABINET 


Only 


197) 


Amazing 
Fidelity 


Dorens of uses! 


Nearly everybody has o use for this sensa- 
tional new amplifier. Use with al! speed rec- 
ord players and eliminate special wiring and 
hookups to radio or TV. Use with FM tuner 
Use a pair with microphones as intercom 
Use for parties, meetings, baby minder, etc 
Full range volume contro! with on-off switch 
5S Alnico 5 PM speoker. input jack for phono 
or mike. Attractive cabinet covered in simu- 
lated alligator leather. 7's wide, 6 high, 
6 deep. Complete with tubes . 
SOL6GT, 12897. AC or DOC 105-120 Volts, 25- 
60 cycles. Wt. Ibs. Order Mode! §-311 
Address Orders To Dept. RE-12 
Write For Free FY! Bulletin 


HOLESALE 
RADIO PARTS CO., Inc. 


311 W. Baltimore 


‘BALTIMORE 1, MD. 


RADIO-ELECTRONICS 


| 
7 


"GREYLOCK oi ASHES pricES!.... 


QUALITY + PRICE + SERVICE 8 
ubes listed below carry full ONE-YEAR 1 
Y 2 On Assortment of 100 Tubes 
tractive GREYLOCK Cartons. More! 
oz4m 59 .54 | SYIGT 49 | 6BG6G «1.39 «21.29 | 
1A7GT 6? 64 SY4G 69 64 69 84 77 14a? 99 94 
1B3GT 89 «6.84 | 6AB4 54.49 6BJ6 69 | 6SH7 79 TNT | 
1HSGT 64 6AC7™M 1.09 1.04 68K7 84 6SJ7GT 6? 64 7? 9 74 1407 99 99 
49 44 6AG5 64 6BL7GY 1.19 1.09 6SK7GT 5 12A8GT 49 a4 198G6G 1.39 1.29 a 
8? 84 6AG7M 1.24 1.19 6BN6 1.19 1.09 6SL7GT 6? 64 a4 1978 89 
1LC5 84 .79 | 6AH6 99 «94 | 6BO6GT 89 | BSNTGT 59 54 | 12AT6 
1L05 84 | 6AKS 89 | 6897 99 | 6SO7GT 69 | 12AT7 | 
8? 84 | 6ALS 49 | 49 79 169 | | 
1NSGT 69 64 49 a4 6C5GT 49 a4 74 12AuU7 2525 Pt} “4 
TRS 6A96 69 “4 6Cé 19 a4 6U4GT 69 59 12AV6 sy 54 252661 69 64 
1S5 a9 44 | 6ARS 59 59 6CB6 54 49 69 69 64 | 3585 54 49 
174 59 | 6AR6 2.49 2.29 | 1.59 1.49 | 89 «12AK4GT 69 64 | 328% fi 
54 4g 6AS5 69 64 74 6v3 1.59 1.49 59 54 35L6GT 49 49 
49 44 49 39 6F6GT 64 6V6GT 49 a4 12Az7 1.09 1.04 49 39 
1x2 94 | 6AU6 49 44 6? 49 a4 128A6 4 a4 3574 4 
s? 49 6AV6 49 39 6J5GT 49 44 6wecT 79 74 12BA7 89 3525G6T 44 
3A5 8? 6AX4GT 69 64 69 o4 12806 5085 54 49 
3LF4 1.09 1.04 6AXS5GT 79 74 6K6GT o4 se 6x5GT 49 a4 12BE6 a4 50C5 54 49 
3904 44 49 a4 6L6G 0.99 89 12BH7 7” 74 50L6GT 59 54 
7” 74 69 64 6L6GA 1.29 «21.19 7A4 64 12J5GT sv s4 80 9 54 
iv4 59.54 | 6BDSGT 1.19 1.09 634 49 «44 29 | :1207GT «6.64 | 7L7GT 1.29 1.19 
5U4G 59.54 | 59 54 | 6S8GT 89 | 7B6 59 | 12SA7GT | 11723 4939 
5¥4G 99 «94 (OBES 49.44 | 6SA7TGT 69 64 787 89 84 I12SK7GT .79 69 | 80? 1.79 1.69 
5X4G 59.54 6BFS 69 | 6SC7 99 «4.89 | 706 89 84 | 12SN7GT .74 | FM-1000 84 
McMURDO SILVER SELENIUM RECTIFIERS 
PAY POSTAGE! NEW FRESH STOCK 
CK SAVE MONEY! A Mo 
+ 
\ 
50 4 
250 
350 
450 
GERMANIUM CRYSTAL DIODE 
Sylvania 1N34A 79% 
WEBSTER N-10 TELEVISION 
CARTRIDGES E-Z-1 LIGHT 
Exact repi. for Separate Leads 


DECEMBER 1952 


, | Mid Size Net 
om 
more 1953 CATALOG 
KUPS Mfd WVYDC_ Each | 20 9 
150 $29 | 30 1 
24 50 40 3 
20 50 8-8 We 
10 150 B16 \ 
ompilete X20 ? 6-16 
ny an 4 \ 
40X4 50 45 | 5% off, lots of 50 asstd 
Ast L82 40 30 150 featuring 
A PM 6 450 ) a 
peoke axe 450 ¥ iow 4 
Air v 30 450 
slugs 40 450 19 | 100 Asstd 400 W¥ 
R 100 Asstd, 600 WY © (OM i 
TUBULAR ELECTRO 
PM 68 $1.29) LYTIC KITS TWER TOP 
5 139 r type 9) 
4 1.79 
4 149 $1.49 . 
se $3.69 — 
63° RCA 2050 9 RADIOS. SOUND 
70 Type 206¢ 
2.99 
5 3.69 ION TRAPS 
4 59 Perm ert 
heavy 5.95 Mognet 
CONTROLS PM 31 495 « 29 Sinale 
Pix & AUTO RA PEAKER 203D | $39 
0M ober PM 3.95 Double, 
Vert & HORIZ ELECTRO Dept 
Asst 
PA RC |! OUTPUT 115 Liberty St. N.Y 6 
hms, 2250 Ohms $.59 300-OHM ta 20 popular VBACK 
Kit of a TWIN LEAD te $4.85 TRANS for Pax Name 
Kit of 6 e a9 $ 1.49 per C ft Tubes ? ' ‘ 
Address 
a “ a Se oe a es je ane wit Cit 


lo 


BIGGEST TV te IN THE COUNTRY— 


#630 STANDARD TV KIT 


THIS OFFER MAKES TV HISTORY + «+ + 
never ever price never ever such 
high quality * * + Quality and improvements 
enable the finished 
hosss ¢ perate 12/7" and certain 
16" picture tubes * + * This STANDARD KIT 

nests f a com plete set of parts, similar 
to those used in the famous RCA £630 
29 tube chassis, including all tubes, speaker 
esistors in correct 5°%,, 10%, 20°, toler 
mmces, the new Cascode Tuner and the 
Brooks LIFE SIZE Instructions (less CRT & 


“only $93-78 


mponents that wi 


2630 TV KIT BUILDER—SET OF INSTRUCTIONS 


BUILDING YOUR OWN TY CHASSIS new 
simolifed with COMPLETE OF BUILDING 
& WIRING INSTRUCTIONS Covers 5 


trom the ACA 10" SET to the latest SUPER DE LUKE 
tube te 24 RECEIVER 

EVERYTHING AT A GLANCE L4vOUT CHARTS 
show chassis and components actual LIFE SIZE 
with instructions alongside the ilustrations 
GUESSWORK IS ELIMINATED by specially pre 
pared SCHEMATIC DIAGRAMS LOCATION GUID 


ANCE CODE CHARTS ALIGNMENT PROCEDURE 
and TOP AND BOTTOM PHOTOGHAPHS OF A 
COMPLETED CHASSIS (assembled from these in 
structions) clearly showing placement of each component 


Popular priced at only $ 2: 


PULSE KEYED AGC KIT 


yrate and the easiest Kit to install 

any other make TV receiver im 
proves performance eliminates airplane flutter 


COMPLETE SET OF PARTS | $4.59 


Modernize a 2630 or any TV Set 
With a New 


STANDARD CASCODE TUNER 


For better all around performance 


#630 SUPER DELUXE KIT 


For the 3!-tube CHASSIS that operctes all 
16” to 24” picture tubes * * * Tops for fringe 
areas * * * Peak performance for clarity 
brilliance stability and definition + * + This 
SUPER DELUXE TV KIT consists of a com 
plete set of parts, includirg the basic com 
ponents of the STANDARD KIT plus added 
features, more tubes doubler components 
AGC components, Coscode tuner. Cosine 
70° deflection yoke, 12” speaker, etc.. and 
the Brooks LIFE-SIZE Instructions (less CRT 
& wire) 


only... 19-44 


UNIVERSAL BRACKETS 
Complete 
picture tube 


SUPER ‘DELUXE 
#630 TV BASIC PARTS KIT 


PUNCHED & DRILLED CHASSIS PAN 
BRACAET & SHIELD KIT (15 tems) 
VIDEO & KIT items) 

POWER TRANSFORMER 
VERTICAL OUTPUT TRANSFORMER 
VERTICAL BLOCKING 
FLYBACK TRANSFORMER =? 

FOCUS COIL, 470 ohms #20; 

COSINE DEFLECTION YOKE 


including LIFE SIZE 
All for Only $39.49: builder instructions 
e 


\ INDOOR TV ANTENNA 


300 OHM TWIN LEAD-IN 

$1.98 

a9 

17.82 

300 OHM 

12 OHM — CABLE 

$484 

22.99 

43.8 


# 630 PARTS > IN SETS 


VARIABLE CONTROL trois 
CARBON RESISTOR KIT. 
WIREWOUND RESISTOR KIT, 4 
BRACKET AND SHIELD KIT, 2 tens 
ELECTROLYTIC CONDENSER KIT. 
TUBULAR CONDENSER KIT, i» jensers 
CERAMIC CONDENSER KIT. fensers 
MICA CONDENSER KIT, lense 
COMPLETE SOCKET KIT. vets 
630-KIT, screws nuts. rivets, washers, etc 
TV WIRE & SOLDER KIT. ©.) any Set 


#630 TELEVISION PARTS 


A PLAN TO SAVE YOU MONEY 


PA 


Resistor & cond. code charts FREE with each order 


100 54-69 

100 3-97 


4.74 


15 Asst. Radio Electrolytic 
CONDENSERS 


RCA FRONT END TUNER w/tobes $22.49 
STANDARD CASCODE TUNER, 22.49 e 
MPLETE jeca's 
COMPLETE SET OF KNOBS, »> jecals 2.49 15 CONDENSERS 6- 
POWER TRANSFORMER, 9.97 
VERTICAL OUTPUT TRANS. 20472 2.69 e 
VERTICAL BLOCKING TRANS. 2081 1.32 100 4.99 
HORIZONTAL OUTPUT TRANS. |) 
HORIZONTAL OUTPUT TRANS. 2)’ 3.98 ONDENSERS 
FOCUS COIL, 24 202 2.29 
con. ms. 20202 100 ASSORTED CERAMIC 4 99 
COSINE DEFLECTION YOKE, 70° 20 3.98 CONDENSERS 
HORIZONTAL DISCRIM. TRANS. 20818 1.49 e 
FILTER CHO ASSORTED | WATT 
WIDTH CONTROL COIL, eves AG 19 100 5 89 
TRAP BEAM BENDER, 20): 9 RESISTORS P 
AUDIO OUTPUT TRANSFORMER e 
AUDIO OUTPUT AN 
HV RECTIFIER, SOCKET jouble 1.37 ASST. PILOT LIGHTS 83 
PUNCHED CHASSIS PAN piloted 4.87 244, 46, 47 & 51 
ASSORTED SOCKETS 92 
SPECIAL +630 TV PACKAGE tactel 
Hints for Better Pictures on Your 2630 TV 
P ASSORTED KNOBS 
630 TV Diagram with Modifications ai: sor ony 100 SCREW & PUSH-ON 3-97 


illustrated TV Conversion Manval 
Pulse Keyed AGC Circuit Diagram $] -00 
RMA Resistor & Mica Code Charts peatoard 


You will alse receive our latest catalog and fivers with 
special offers in TV. Chassis. Cabinets. Picture Tubes 
Parts. Radios. Portables. Aute Radios Radio Tubes. Test 
Equipment. Accessories, ete. at WHOLESALE PRICES 


2-94 


LUME CONTROLS 
Assonteo. WITH SWITCH 


LUME CONTROLS 
ASSORTED, LESS SWITCH 


1-94 


TELEPHONE 


BROOKS RADIO & TV CORP., 84 Vesey. St., Dept. A, New York 7, NY, cxssrrons, 


R.DIO-ELECTRONICS 


116 
_ 
| 
| 
| 
Ck DEALS —Each ‘a 7 an 
: 
| 
3.37 
| 1.49 
| es e ted d poles 
@ 1 proof 
| 
COrtland 7-2359 


BUY NOW! BEFORE PRICES GO UP! !! 
#630 SUPER DELUXE 31-TUBE TV CHASSIS AND STILL 10% OFF 


On these as low-as-ever prices 


— a.1§ 1024 PICTURE TUBES On a COMBINED PURCHASE 


Enginee n strict odheren he genuine = 
NOTHING BETTER AT ANY PRICE! basi rf PICTURE TUBE 
Standard Cascode Turret Tuner for OX 
© Cosine 10° Deflection Yoke for Definition 
© Original 630 Synch. Chain tor Stability 


@ 16 KV for Clarity and Brilliance STANDARD PICTURE TUBES 


Fast Action Pulse Keyed AGC DuMont or Sheidon With a Full Year Guarantee 


@ Large Concert-tone 12° PM Speaker BRAND NEW IN FACTORY SEALED CARTONS 
10 108P4A $18.36 
COMPLETE READY TO PLAY inciuding of! tubes ond 12°: 12LP4A . 24.72 
¥ RT mourting brackets No charges for extras of any tind ir) 14CP4A + 26.48 
h set is factory aligned and air tested Ali parts are 16AP4A 28.97 
gvoranteed 3 months Ox ooklet HINTS FOR BETTER 16DP4A - 8 28.97 
PERFORMANCE ON YOUR V RECEIVER is supplied 16GP4A 28.97 
with each set 16 28.97 
17BP4A 29.63 
$ 97 20 20CP4 39.74 
NATIONALLY Licensed under 2) 2IEP4A 44.68 
KNOWN MFR RCA patents oss Tube 24 69.49 
AND ALL 
CUSTOM- 
S$ LEADING STYLES in genuine mahogany o u d 10% extra) Ready drilled for any 263 TV chassis and cutout f e tube 
o extras in price Also supplied with undr fed ‘ b pane! for any other TV set. EVERYTHING NECESSARY for an eosy perfect ‘assemb vis ded Each 
abinet is delivered complete as pictured with mask sofety giass. mounting brackets backboard bockcup, hardware and ossemb 
abinet is shipped in an air cushioned carton from FACTORY to YOU 
Tne VOGUE The MANHATTAN The STREAMLINER The NEW YORKER The TOWN & COUNTRY 
Mast Pane A 


Patterned the popula edent 


539.89 


VOGUE also available 
for 24° of 27° picture tube 


62 MANHATTAN for 2¢ of 27, $74.98 $96.87 $109. 62 


2 With PHONO DRAWER 


BROOKS RADIO & TV CORP., 84 Vesey St., best. &, New York 7, N.Y. e222" 


KNOW TUBES WATCH FOR OUR JANUARY TELEVISION NUMBER 
and you'll know radio 
RADIO TUBE FUNDA- 
MENTALS—Gernsback 
Librory Book No. 45. 
Pages. $1.00 ‘ 
> 
be are the eart o ») 
adie. yet how many fech 
the theory behind them? Simply attech TELECOLOR FILTER to front vite f= PRee . 
Here's a book that lifts the of set and enjoy programs in glorious color CANPLER SYSTEM CO. 
oud with a minimum of tones instead of dull block and GUAR. 
math—and no engineering ANTEED to give genuine color tone on also 
tolk Wt re em at be used with any other filter. Once tried, ON -THE OR 
you will never go to old spoT BATTE Y REC DER 
white. Write for FREE information. ER 
See page 86 for coupon BY MAIL. NEW REDUCED PRICES! WALKIE-RECORDALL 
Send check, M.O., cash, COD to Depf. RE-12 only per hr. Instantanes 
Publishers of RADIO-ELECTRONICS 12, 14 in. 19, 21 in. i 
25 West Broodway New York 7, N. Y. HARVARD IAB 659 FULTON ST MILES REPRODUCER CO. INC. 
| BROOKLYNIANY 812 BROADWAY New 3 ¥ 
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| Technotes 


TV LINEARITY ADJUSTMENT 


soy BROKEN C-R TUBE BASES 
necessar to replace a 


t tube proceed 


ocket 
suffi 
dering the 


Dept 


the 1.7. tr 


and 


resistor 


apacitor 


enan 


product 
Wes 


sets 


These 
remove from 
mounted 
and its co 
niclans Nha\ 
the 
1 have ‘ 


set ce 


to get 


tne 


sconnect 


ansforme 


socket and pi 


ges have beer 
on runs of the 


tinghouse Ne 


CHEVROLET MODEL 986515 


are often very 
the 


se to the alr 


car becaus 

Sometimes 
to remove the 
out 


overed 


Mi H-355T5 and 
then be pulle 


and 


nated by 


Remoy 
constitute unneces 


imp they mu 
vn cation o mah t ct ré ro wor can be done 


Richard D. J 


AUTO-RADIO 
Very often we ft 
rs, and other 


have broken loose bec: 
After making the re; 
tape the nev 


to secure 


or th 


from cau 


NEW TELEVISION 
REPLACEMENT TRANSFORMERS 


Vertical block 
set ver 
2) mar | 


NEW STANCOR 
TRANSFORMERS 


canting cen 


ower trans- 
45 moe 
Hendix 


and 63 at? 
?.8171! — Power transformer 
replacement for 
Plate supply 
? volts, 2 
rect SV at 3 
63 


Stancor transformers are listed in 
Howord W. Sams Photofact Folders and in John Rider's Tek-Files 


STANDARD TRANSFORMER CORPORATION 


ELSTON AVENUE, CHICAGO 18, ILLINOIS 


tle « serves! ively 
rated at watts 


Viewing of the 5005 Gm secor f. trar 
\ t tate that } nta former lea f the 
‘ mt ate at ra 
ar generator ora br ave on the pi and cons 
eniace f pin 6 on the socket of the 50 Cot 
hig tage ye ' Kemove the broken base by un nect an insulated lead between pin | 
oldering all the ns. being careful ‘ he 6 
nt not to damage the IZBES socket 
st t nd f wit These it 
raighten and ' ‘ t 0 
Bs the wlass neck of the tube and to the liticult t 
a Ks nside of the new hase the ur 
4 y are 
Y a i. Place the new base on the tube, w heate: 
making certain that eact vire 1s vice tect 
4 4 in place until the cement 
ientiy hard t permit stthat | froppi 
FUSE dial escutcheor aly nt 
amp holce tne et ca 
| Hf d with ease. The part 
! ae a earrangement the wiring place Dy x N nex 
fication of this method ‘The dashed lines in the diagram show these part nei 
Mia n Miller ringheld a mcd the ea\ ary 
M wills esa N pilot ved before ar er 
t vis assembled as she on tl nart sr set 
the drawing. The lamy ibst 
‘ eter nm the 
Pin 6 OF (84 ERVICE HINTS 
2 
tool snaps into the r, we e Scot 
ty two 8 part to the i 
f ihelite wit sis nent ore 
af e end and an Vibration future failure 
' ther, Th raises the lamp 260 F TRAN of this nature.—Floywd A. R ts ED 
STANCOR TUBE Boos 
AC TER 
beret exer eA 
a-8125 forme, the tallec 
SWiten De wire Aue 
oscillator Of te Permit, hig 
4 A-4747 input transformer 4 tn height Chan ttt ang Plete 
gle bute mic or low ters 14° OF Cabines fo, 
ont 1.400.000 8.8170 Pp % tes 
tur at Ideal for former, used 
mobile tra tler use by Andrea 
fi Halbert. and Magnavox 
{ A-3335  chutput trane- volts, 220 DXOMA Reet fil = f 3 
former for P-P plates to at 3 amps. other fiia- FR 
Maa. pet. DC, 4 Tronstorme, Simpiin, 
lished ¢ ond the most Guide, the 
q Ov e 
3 cha. ers ov, Oncis, most 
P-6468 Filament trans manuf, All replaces 400 TV Pub 
where Bina bo ited by 
ated near ground potential YOUr diss 'efere, rt numb 
“4 KMS See Bullietin 451 on these sew Stancor gin Om 
‘ Stancer TV replacements. 
‘ 
4 We 
Ash your Stancer distributer tor sige 
4 fer additions! information on these and other 
few Stancer transtomers. 
iio ° 
RADIO-ELECTRONICS 


AMPERITE 


Studio Microphone: 
at at PLA. Prices 


Weal fer 
BROADCASTING 
RECORDING 

PUBLIC ADDRESS 


“The ultimate in micro- 
phone quality,” soys 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker 

@ Shout right into the 
new Amperite Micro- 
phone—or stond 2 feet 
owoy —reproduction is 
olwoys perfect 

© Not offected by 
any climatic conditions. 
Guoranteed to with- 
stond severe “knocking 


BHG—Hi-imp. 
oround List $42.00 


“Kontok” Mikes oc 
{Model SKH, list $12.00 
_ KKH, list $18.00 


er. 
pecial Write for Speciol Introductory OF 
ond 4-poge {lustre 


AMPERITE = 
561 BROADWAY + NEW YORK | 
Canada Atlas Radio Corp. 560 King St W Toronto 


Yes, you get this big, brand new book, “150 
Radio-Television Picture Patterns and Di- 
agrams Explained”, absolutely FREE! Just ' 
off the press! Gives complete wiring circuits “ 
and diagrams on the latest Radio and Television Sets. 
Easy-to-read, large 8! x 11” pages, with fullinstructions on 
how to read and use the diagrams. A “must” in every Radio 
and Television service-man’s repair kit. You get this val- 
uable book as a FREE Gift for asking to see Coyne's great 
new 6-book set, “Applied Practical Radio-Television”! 


Here’s “Know-How” That Makes You Worth More! 
You'll get into the big money faster in TELEVISION-RADIO 
if you know where to find the answer to servicing problems 
Coyne's great new 6-volume set gives you all the answers 

quickly! For basic “know-how” that ts easy to understand 
you ll find everything you want in volumes 1 to 5 which con- 
tain over 5000 practica cts and data. They cover every step 
from principles to inst ng, servicing, trouble-shooting and 
aligning all types of radio and TV sets. So up-to-date it 
includes COLOR TV and UHF. adapters and converters 

762-Page Television Included 

And then, for speedy on-the-job use, y« t volume 6—the 
famous Coyne TELEVISION CYCLOPEDIA It answ 
today’s television problems on servicing, alignment 
tion and others. In easy-to-find ABC order. cross inc 
Use this 6 volume TV-RADIO LIBRARY free for 7 days; 
get the valuable Servicing Book ABSOLUTELY FREE! 


COYN ELECTRICAL & TELEVISION-RADIO. SCHOOL 
300 S. Paulina St. Dept. Chicago 12, iil 
DECEMBER, 
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HUDSON 


RADIO & TELEVISION CORP. 


< World’s 
Toughest 
Transformers 

“SPECIAL” FOR AIRCRAFT 


Cat NO. WP3-140 


ry Three phase 40% ycie 
= step-down transformer 
YY nected Pr 
115 volts per phase 
3 phase, 400 cycle 
Se <8 v per 
phase, 14 a capa 
ty y t 
rf ng, meets MIL-1-27 
Grade A 4 
ficat ne 
1613 
DI niet 
there's nothing tougher than 
— 
CHICAGO'S “Sealed-in-Steel" construction 
b The HP3.140 unit is just one of the mony 
oe specials in the CHICAGO New Equipment 
: met Line in stock at HUDSON. The complete range 
of CHICAGO Seoled-in-Stee! Transformers for 
every modern circuit applicat alwoys in 
ve a, stock at Hudson for prompt delivery 


— —— — Mail this Randy coupon 
Hudson Radio & TV Corp ept R-12 
48 W 48th St. New York NY 
Please send FREE copy of 1953 Hudson Catalog 
Ship the following 


City tone State 


“7 DAY 
FREE 
TRIAL! 


SEND NO MONEY! 


for 6-volume et 


nail coupon 
on 7 days free trial. We'll include book of 150 TV-Radio Pattert 


& Diagrams. If you keep the set, pay $3 in 7 days and $3 pe 
month until $23.00 plus postage paid. ‘Cash price $22.00). Or 
you can return the library at our expense in 7 days an ve noth 


ing. YOU BE THE JUDGE. Either way, the book of TV-Radi 
Patterns is yours FREE to keep! Offer is limited. Act NOW! 


FREE BOOK — FREE TRIAL COUPON! 


COYNE ELECTRICAL G TELEVISION-RADIO SCHOOL Dept ¢c2-T! 
500 S. Paulina Chicago 12. 


YES! Send 6-volume “Applied Proctical Radio-Television” for 7 days FREE 
@ TRIAL per your offer inciude Rodio Potterns & Diagram Boo« FREE 

Nome Age 
Address 


City Zone Stote 


Where Emrioved 
{ ) Chech here if you want librory sent COD. You poy ¢ 
$22 plus COD postage on delivery 7-day money-back gua 


Get the NEW 1953 HUDSON CATALOG 

. Latest in Rad 

2 Industrial E 3 

| 

and High F y 
ICES! Send tor your FREE copy today 
48 WEST 48th ST. © 712 FULTON ST. | 
q 

| | Circle 
vet Inis Valuapie Book Just for Examining COYNE'S New 6-Volume Ser 
484 


People 


Julius Baber, 


» Was advanced 


C. MeProud, Editor of AUDIO Engineering, writes, 
wes emazed with the speed and simplicity . . . 
friends morvelied at the picture quality 


World's Finest Tv Kit — 


For all tubes from 16” 
to 24” « Advanced stand- 


rd TURRET TUNER, 

ara TU UNE > 


adaptable to UH F. with- 
out tools Cascode RF amplifier stage Keyed 
AGC circuit Full 4 Mc band width “Hi- 
Sweep” voltage multiplier system ¢ 3-stage 
synchronized amplifier 3-stage video amplifier. 
Mode! 630024-Deluxe, principal compo- wi nt 
$159.50 ¥ . E. Cotsen was ap 
Mode! 630524 Standard, unassembled) $154.50 renewal sales 
Complete with all components, picture tube t , Nev A 


rric, IN¢ wark 
mounting brackets, speaker and ail tubes (less JH 
Kine, wire and solder) ° e Was 


manage 


Eastern 


at 


‘PRODUCTS COMPANY 


443-445 BROADWAY, NEW YORK 13, 


AMERICA’S FASTEST GROWING 
TV ANTENNA MANUFACTURER 


DAVIS ELECTRONICS 


THERE MUST BE A REASON 
THE REASON IS. The DAVIS SUPER-VISION Is the finest an- 
tenna built for VHF. ALL CHANNEL and for FRINGE AREA 
and OX RECEPTION A steady flow of enthusiast 
over the US attests to this fact 
UNIVERSAL ACCEPTABILITY 


R. A. Norman 


Thomas H. Moss 


letters 
rom users ail and is 


g proof of its 


HAVING TROUBLE 
GETTING FAR AWAY 


TELEVISION STATIONS 

UP TO 125 MILES 

AWAY —OR MORE? 
EXCELLENT FOR FRINGE AREA one Ox RECEIV. 


na hannels 


UP TO 125 MILES OR MORE 


GHOST Prositws or eliminated due 

to exce nt 
PROVIDES 10 DB OR MORE GAIN ON HIGH 
CHANNELS where gain is needed most 

. EXCELLENT FRONT TO BACK RATIO on alt 
hanne No hannel interference 
Diathermy and ignition 
Ray ndustrial tt 

. ELIMINATES DOUBLE STACKED ARRAYS, and 
oul pertorms 2 Day yagis on low band and 4 
bay yagis on high channels 


DAVIS ELECTRONICS 
4313 WEST MAGNOLIA BLVD 
BURBANK, CALIFORNIA 
Monufocturers of VHF. and Antennas 
Bocked by Over a Quarter Century of 
Electron Experience 


Airp'ane Flutter 
FM. Signs 


DAVIS SUPER-VISION 


“THE ORIGINAL ANTENNA SOLD 
WITH A MONEY-BACK GUARANTEE” 


ADVANTAGES OF THE DAVIS SUPER-VISION 


r 
! 
! 


ITH ELECTRONIC DIPOLE SEPARATORS: 
. ONLY ONE TRANSMISSION LINE NECESSARY. 


. NO WORRY OVER POSSIBLE CHANNEL 
CHANGES on either high or low channels 

. CAN BE TIPPED WITHOUT TILTING MAST to 
take advantage of horizontal wave lengths. 

. Can be used with ANTENNA ROTOR 


AT YOUR JOBBERS, OR WRITE TO: 


DAVIS ELECTRONICS 1-22 
4313 West Magnolia Blvd, Burbank, Califorma 


SIRS: RUSH INFORMATION TO ME AS CHECKED 

BELOW: 

] Send Free Technical Data on new SUPER-VISION 


ANTE 
] Send Name and Address of NEAREST JOBBER. 


Name 


Street 
City__ 


tly expan 
rophone 


Adams w: 


John H. 


J. 
rect factory man. 
he will discontinue all 


Muter Co. and concentrate 


exclusively on products of the Rol: 


division 


RADIO-ELECTRONICS 


120) 
‘ ar tion for RCA tect 
TY 
ond Kits of director of 1 
RCA Victor D 
sion. Haber, asso 
dated with RCA 
é 630-Type Circuit publicity and ad 
| ne a 
] 
4 
— ‘ 
TECH-MASTER the Divi 
| within reach of all Ad- or sales office. ‘ ~ 
| AC/0C KIT RET TUNER adaptable to aiter sen, 3 
A JHF. without tools previously a sales- 
Latest type hi-gain man in the Eastern 
system Maximum signal amplification, even vanced to the post 
fringe areas @ For 14° and 17” rect. tubes - i vacated by Cotsen ree 
Mode! 5116 Complete with set of 16 circuit } 
4 tested tut hardware, instructions and pic . 
ture tut snting brackets, (less Kine, wire 
and solde $99.95 Richard A. Norman was a ‘ 
Sold by all leading Rodio Parts Distributors. manaye 
4 ise, N. Y. He wa 
ature tube i 
| ? factur it 
Co., Cedar Rapids, I i 
sk ales manaver He 
x + comes to tl on 
— pany fromthe Har- 
| 
| vhere he wa iles = 
| and adve! ing? «, 
a t sak nana- 
ger H. M. Murdock a 
in all phases of T. H. Moss 
the recen ted sales progra 
' 
2 sist i inayer of th Co 
IN« ad i 4 
on the Mut Co 
10 
: 4 Cleveland Adar 
W has had wide ex 
5 
6 > ‘ neering in the radio 
field and has han 
? ! dled both Rola and 
| Muter roducts 
new 
nis new position 
; activity for the 
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WORLD'S FASTEST SEL 
Dr. E. F. W. Alexanderson, 

noted radio pioneer, who retired re 


which he joined in 1902, has been ap 
pointed consultant for the Rapio Cor 


PORATION OF AMERICA. He had previous 
chief 


ly served as 
7 engineer of RCA 
from 1920 to 1924 
Dr. Alexanderson, 
who received the 


IRE Meda! of Hon 


W Uses latest design 2% accurate 1 Mil. D’Arsonvol 
type meter 


or in 1919 for } W% Some zero adjustment holds for both resistance 
invention of the ranges. It is not necessary to readjust when switch 
Alexandersor a ing from one resistance range to another This is 
ternator, is a Fe an important time-saving feature never before 
Dr. F. W included in V.O.M. in this price range 
Alesanderson resident of the Ww Housed in round-cornered, molded cose 


W Beautiful black etched panel. Depressed letters 
filled with permanent white, insures long-life even 


American Inst 


gineers, and 


IRE, a Fe w of 
tute of Electrica 


heen awarded many other scientific 


with constant use 


academic honors for his contributi The Model 770 comes complete with $ 
t electric ity, radio, and electronics self-contained batteries, test leads 
Earl Kirk was promoted to the and all operating instructions id 
nosition of distributor sales 1 wer 
} iti listributor ale nanayg Specifications 
of I.D.E.A., INc., Indianapolis, manu 6 AC VOLTAGE RANGES 
facturer of Regency boosters and con on Volts 
verters; and Edward Sheridan, for- 0-75 1s 7$ 150 750 1500 Volts AT 
merly with the RCA Victor Engineer 4 0C CURRENT RANGES 
Products Divisi Model 770 5 15 15S0MA 5 Amps You 
ing roducts ivision, joined the com is on accurate pocket-size VOM 2 RESISTANCE RANGES R 
pany as industrial sales manager Measures only x 5%" 0-300 Ohms 0-1 Megohm 
Jong MacGregor, formerly 
ya Write Dept. RC.12 for catalog of complete line 
pre ent with joined 
WEBSTER-CHICAGO as president, suc Manufactured and Guaranteed by 
ceeding R. F. Blash, who was elected SsuP N 
ceeding RF. Blash, SUPERIOR INSTRUMENTS CO. 
Victor Welge joined P. R. uiton treet « New Yor 7, N.Y 
& Co., IN¢ Indianapolis, as associate 
director of engineering He wa { 
+ with Consolidated Waltec Ak _ TV trouble symptoms at a glance 
Cory . fix them twice as fast! 
William M. Jones was named divi 0; 
f THOMPSON PRODUCTS IN« Ow: 
R. J. Yeranko, MAGNAVOX Co vas 
inpointed chairman of the RTMA New short cut way of handling television 
vice ( nittes 
Dr. Sidney J. Stein was promoted service can save you hundreds of doliars 
t rector of research f INTER worth of time 
ATIONAL RESISTANCE te 
He N4s also appoll to the 
Henry Taylor was prom to as Repairs can be made tw , te fia it. S 
j the ne PIX 
int t the ure tor of resea h for , NDER 
LEROVO CORP Yew Bedford Ma phot appearing . * y 
Borden C ined Aerovox as technical Ghirardi’s prover Smimended | 
tor, and Rex N Ison re the at 
“ 
il is research engineer 
Anton C. Fisher was appo “ 1 sale TY TROUBLE r PIX-O-FIX is designed ond sold a f 
advertising manayver for Fret ‘ of TV servi Jevi for y 7 
r\ antenna himiney nount ind FINDING GUIDE NOT .  fix-it-yoursell gadget f 
t anufactured | FRETCO, IN consun 
| ry 24 mon television 
Mort Leshe was promoted to a Ty 
ant sales manager of the JFD Man een phot 
UFACTURING Co., Brooklyn, N. 90 Dept — Div 
or 
H. Schenkel continues as rector these troubles identified and lo = 


$i which please ho Pix Fix TR BLE 


of the receiver where they are 


Co., Huntingt« Ind., and vice-presi- a 
dent of Newport Steel, after a recent i ‘ 
Name 

Co } definite, easily un 

company election, Other members of 4 
jerstoo em h 

the Board of Directors of Utah Radio PRCA Ne B Street 4 
F. 5. Givon, Jr., Covers 4.500 words in CAUSE City, Zone, Stote 
chairman; B. A. Mitchell, William J and REMEDY section PRICE OUTSIDE USA. $1 25 cosh—some return privilege 
Mericka, and George H. Roderick. END step by step what to do Fas 
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1000 ohms per volt 
= nd wal 
as 
| 
| 
| 
7 
! 


further information from your local dealer 


Bembled Quick rigtime 
tra heavy—all aluminum 


Wmazing reception up to 150 mi. 


The Skyline foldable col 

higher gain with respect to signal strength because 
the elements are integral! 

No loss of signal strength through a multiplicity of 


mechanica! connections 


Only the Skyline continues to maintain high gain 
with respect to signal strength over an indefinite 
period of time. 

The Skyline colinear antenna, with its new engineer- 
ing is fast g all other types 
in fringe areas 


SKYLINE MFG. CO. 1458C3 E. 17 St., Cleveland 14, Ohio 


Terrie @uys 
NEW 
STANDARD 


furry 
GUARANTEED 


INDIVIDUALLY 


5- ac/oc RADIO 
Superhet 


famous mate 
tial stoning 


matic volume 70 

tito 

e a 

. +4 

ea t 44 
. i 

. a0 K 60 to as 

te Dealer Net 

Built lots of 4 

$44.95 

$15.95 « 

6% 

100 Park Place—Dept. E-12 


COrtiand?t 7-6195 


Prices Cut on Radios & Phonos—Great to own, Wonderful to Give! 


Guaranteed, Brand New 
PHONOGRAPHS Sealed Cartons 
v ac a vem ™ 

¥ duty 

angle speed Lots speed 
12° 

$1795.00. of 

peed with VM A 

matic Change plays all 
size records Lots 
$46.95 ‘3 4223 

3 


Z Rose Saves You Many Dollars! 


ANTENNA KITS 
Dealer 
Net 
te Kit 


MIN ORDER $500 25 siance COD 


> New Proximity Probe > 


TESTS ALL TV HI VOLTAGE 
SUPPLY SYSTEMS 


NSTANTLY checks hi voltage transformer action 


itor swees output damper b 

tage rectiher etc Used under actual operating 
yes exact procedure to trouble 
blems ond intermittents. No 


ect shocks saves time clips in pocket 
sed by tess al TV servicemen for home 
ails ond bench work 
ete tructions enclosed 


$A. Nes 53: 95 Fully Guoranteed 
SERVICE PRODUCTS CO. 


Box 215 Lowrence, Mass 


TELEVISION 


Big demand for graduates 
DEGREE 27 MONTHS in radio including 


engineering AM 4 FM Students 
se over $100 00 worth of eq ment Jing 2 
age mme type transm tte n new TV lab 
tense specialized se des strong basis in 
fics science 4 4 design in 
4 
dundreds of y 3 men each ve @ earning eng 
eering degrees in ths recognized institution Start 
2 te Many ec part empens 
n this dustria ente w tuit Competent 
truction Thorough. intense practical program 
Aliso $ in 27 MO n Aeronaytica 
herr Me h 
eer 3 7 approved arch 
e Sept Free catalog ENROLL Now 


INDIANA TECHNICAL COLLEGE 


17122 E. Washington Bivd., Fort Woyne 2, Indiana 


Miscellany 


THE FUND'S RISE 
ENCOURAGING 


3 


FUND 


It is most heartening to record the 
continued response to our appeal f 
contributions to help Freddie va 
Freddie, as most of our readers 1 
know, is the four-year-old son of Her 
chel Thomason, radio. technician 
Magnolia, Arkansas, and he has been 
without arms and legs since birtl 


Through the generosity of | 

readers, individually and in grouy 
Help-Freddie-Walk Fund has grow 
over $10,000, and it is this aid which ha 


helped make it possible for doctor 


fit little Freddie with artificial legs, tt 
starting him on the way to becon 
a useful and contributing citizet 
We would like to take 
tunity to make special mentior f 
following donations 
$51.00 from the military . an, and 
contractor-techniclan person 
Communications and Elect 
neering Division, Far East Air Log 
Force Japan 
$16.00 from the Purechasi 
ment of the United Mot \ 
vision of General Motors Cor L) 
Michigan 
$20.0 from John Abney and G. I 
Handytin, Beirut, Lebar 
$1.21 from De Marco Rad 
New Haven, Connecticut 
$15.00 from the Staff, 
I tron Research ar 1) 
Board, Washington, D. ¢ 
$1.00 from Roscoe D. ¢ 
wa Nie Jersey, whose f 
i and edriddet yh 
eri 1 vith 
who knows “what heartac 
But our work i ist beg 
is obvious that before Freddie rea 
full maturity the mechnar apy il 
pon which he will alway 
have t be altered or nange 
pletely time and time agatr 
Donations to this vortl cau 
are therefore urgently reque 
amount too small to rece t ir 
knowledgment and the r e ft 
of both ind M 
and Mrs. Thomasor Make he 
wie eu ad ty pe H 
if \ddres etter 
HELP-FREDDIE-WALK FUND 
ec o M 


25 West Broadwa 
New York 7, N. ¥ 


FAMILY CIRCLE CONTRIBUTIONS 
$ 


561.5 
0.0( 
$ 571.50 


RADIO-ELECTRONICS CONTRIBUTIONS 


RADIO-ELECTRONIC 


122) 
The finest all-channel antenna ever made! a 
Req 
for 
GIANT SAVINGS | 
~ 
Terrific Buy! 
‘ te nit 


LARGEST STOCK! 


Your requirements of 
large or small quanti- e 


ties of relays can be N 

quickly supplied from our huge stock. 
Wide variety of types, all made by 

leading manufacturers. Each relay is 

brand new, inspected and fully guar- 


anteed by Relay Sales. 


VY STANDARD TELEPHONE RELAYS 
Y~ SHORT TELEPHONE RELAYS 
DUAL TELEPHONE RELAYS SLOW 
ACTING RELAYS / SEALED RELAYS 
ROTARY RELAYS MIDGET RELAYS 
KEYING RELAYS DIFFERENTIAL 
RELAYS yY PLATE CURRENT RELAYS 
VY ANTENNA SWITCHING RELAYS 
BK’ SERIES  STEPPERS & RATCHET 
RELAYS LATCHING & INTERLOCKING 
RELAYS MECHANICAL ACTION RELAYS 
VOLTAGE REGULATORS OVERIOAD 
& CIRCUIT BREAKERS / REVERSE 
CURRENT RELAYS Y/Y AIRCRAFT 
CONTACTORS ~ MOTOR & CONTROL 
DEVICES TIMERS SOLENOIDS 


V RELAY ASSEMBLIES 


RELAY SALES 
CATALOG 
NOW READY 


WRITE FOR YOUR 
TODAY 


833 W. CHICAGO AVE. 


DEPT. 
DECEMBER, 


10, CHICAGO 22, ILL. 
1952 


_ Miscellany 


5.00 
1.00 


1.00 
1.21 
2.00 
1.00 


be, W 1.00 
R Morch. De + M 2.00 


31.00 
2.00 


10.00 


16.00 
1.00 


5.00 
2.00 


15.00 


$ 9571.47 
571.50 


$10,142.97 
MINE DETECTOR, M.D. 


outdoes X-ray. According 
to an item in the Montreal Daily Star, 
X-rays failed to find a piece 
of metal imbedded in a man’s arm 
The injured man, Charles Hooper of 
Yorktor Saskatchewan, turned to 
friends in the City Works Dept., who 
pinpointed the 
detector used for locating buried sewer 
Subsequent X-rays proved 
right 


detector 


hospital 


fragment with a mine 


connections 


the mine detector 


Radio Thirty-five Dears Ago 


In SGernsback Publications 


HUGO GERNSBACK 
Founder 
odern Electrics 190" 


as Association of America 
cal Experimenter iors 
News i919 
Science & Invention 
Television 1927 
Radio Craft 1929 
Short. Wave Craft 1930 
Television News 1931 


Some of the larger libraries still have copies of ELEC 
TRICAL EXPERIMENTER on file for interested readers 


December 1918 
ELECTRICAL EXPERIMENTER 


Wireless Around the World, by H 
Gernstack 

Harvard Hails the Naval Radio Man 
A Rotary Quenched Spark Gap, by 


Francis R. Pray 
High Note Buzzer, by 
Harrington 
Radio Around the World 
A Clever Wireless Practice Set, by 
T. G. Grantham 
A Perforated Tape 


George F 


Code Teacher, by 


4. E. Hersee 
An Imitation “Stage” Radio, by G. B. 
Pennebaker END 
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For all field recording without AC power' 
Smaller and lighter than a portable type 
writer, the Magnemite actua make 
field recordings that can be played or 
studio console equipment. Comy 


the Magnemit« 


and cumbersom 


self-powered, 
with bulky 


Storage batteries and recharge 
Just check these unusual features 


@ Noiseless and vibrationiess governor 
controlled spring-motor assures constant 
tope speed 

@ 100 operating hours per set of inexpensive 
flashlight-type dry cell batteries 


Earphone monitoring while recording, and 
earphone playbock for immediate quality 
check 


Operotes in any position, and is unaffected 
by movement or vibration during operation 


Warning indicator tells when to rewind 
and shows when omplifier is on 


Broadcast models weigh 15 pounds. Slow 
speed models weigh only 10 pounds 


Requires no more desk space than a letter 
head, measuring only 11 x 8'2 x5'2 inches 
There's a choice of § different models for 
High 


secondary 


ty unit 


NARTB 


any recording need 
meeting primary and 


standards, which record and play back 
frequencies up to 15,000 cycles, are avail 
able for broadcast stations, critical m 
lovers, and scientific research. For 

gation, missionaries, reporters, and general 
dictation while traveling, there are unit 
which play up to 2 hours per ree! of tape 


Write today for complete de 
and direct factory price 


AMPLIFIER CORP. 
of AMERICA 


398 Broadway, N. Y. 13. N.Y 
*Trade Mark Reg 


RELAY : Tape Rees de r 

: 
‘ 


NEW! GONsET 


UHF-TV 


PRODUCTS 
VHF/UHF GONSET LINE 


Another First! 
by the originators 
of prefabricated 

open wire line. © 


( slower 


set Part £1499 


spacing restricts of. field at CHE 


cirenite. 

ng cither con 

perforated poalvethelene web, 
attenuation of VIE LITE GON 

SET LINE increases 


UHF RHOMBIC 


High gain and ex 
cellent directivity 
characteristics te 


only moderately when 


with a rugged 
echanteal 


sheet type an 


» folded li 


Ideal 
required and 
make 
ts virtually 


rear 


GONSET co. 

80! S. Main S 

Burbank, Calif 

Please mew UNF.TY ENGINEERING BROCHURE 


Name 
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SCHOLARSHIPS HELP, TOO 


$600 
en- 
nore, 


“Are you sure it's a radar set we've had | 


installed? 


WEBSTER CHICAGO—G.I. 


3 Speed Record ewe 


Fully automotic 
Plays all size rec- 


| ords 7, 10°, 12 


BRAND NEW 
G. |. CHANGER 


Our omen 1 


IMMEDIATE DELIVERY 
$47.50 List, 
Long life needle incl. ORDER YOURS TO 
DAY. Comes with RCA p ug to 
your radio or TV set. Metal base for above 
$3.50. Fully guaranteed. Original factory 
cartons 
NOT MANY LEFT AT THIS PRICE 

REPLACE YOUR OLD CHANGER NOW! 
Webster 2100 W/Turnover Cart. $26.95 
Webster 2100-270 W/GE Ca 32.95 
Portable & Table Model Phonographs 
Webster in carrying case 

Tube Amplifier and 5” Speaker 
With 8” Heavy Speaker 
Deluxe Mode! Equipped with GE 

Reluctance cartridge and Built-in 


Pre Amp 59.95 


with 3 
44.95 
47.95 


volume and 


phono 


G | in Portable Case W/Amp 34.95 
Additional $8 for Table Mode! Cabinet 
PHONO AMPLIFIER 
3 tube amplifier 5” 
speaker 
tone controls with Ae 
tubes. Ready to op 
erate. Same as used at 
in portable 
grophs $7.95 

Send $10 on COD orders- 4 
JAN ELECTRONIC DIST. CO. 
222 Fulton Street, N.Y. 7, N.Y 


immed 


OPPORTUNITY AD-LETS 


RADIO-ELECTRONICS 


I read ment on Mr. Richards’ 
erable amazement, and wonde f you] } 
have considered scholarships. | studied | pe ‘ 
n the “expensive” East it Ambe | 
and tuition, room, board, book and | | yy 
: fee ra to around » $1,200 i] 
year are available. | ose al 
yineering schor e M.LT. cost 
but anyone wt an maintain a B aver- 
z aye and rea needs the mone hould | 
| be able te wlify for enough scholar- | ! 
hi funds t eep the ost down to {| 
S1000 eat | 
If you are interested in a scl larship, | 
\ itself, or see hivh-set principal, | | 
your n t it aper (if } 
4 you ever had a paper ite), or any of 
the large fraterna ryanizations like | a 
"| the American Legion, Masor or Odd | 
+ apply for ther 
IkVING L. CHIDSEY [| 
tberdeen, Md 
Pe (According to the American Schools & | | 
ture, all at a modest College \ssociatior the current cost? } 
29 price are obtained in | 
thie optoniced GONSET CHP of a fu vol year at Ma achusetts | | 
niform gain of approximately trom Institute of Technology is $1,775. This | 
channel through 65 Ceompared to a] include tuitior fees, room and = 
patiorn minimizes the need for “probing board, and insurance. In addition to the 
| whew private organizations mentioned in Mr, 
fle low te reject ghosts on Chi ‘ etter mat tate offer full 
over 9 per cent of installations 
or partia cholarshi based on either 
UHF PARABOLIC reeurd oF competitive ex || 
strong rear reflections pro My item “Unusua' Servicing Prob 
> «lh ‘ pecihed Cre if ean @ dad 
juenes range (referred to produce nds and mptor CX- | gadio- Electronics, 25 W. Broadway, New York 7. 
a resonant half wave di wt ke those eated a worn vo Ee 
Not for tringe area use vith these 1 lible 
| having Hlent rear rejection or vhen the volume ntro der PAK} AIRED 
‘ moved? Phe volume ntrol in this 
ca t defective TANTED A OF 
Mr. M on M ‘ iman of Baltimore t 
HF CORNER REFLECTOR a service technician since the "20 
A rite me that he has found mid ry 
sturdy, well designed nd that it was cause 
tor type, using folded by a loose tube element isually the 
Lipale and 90 degree ree 
somewhat lower. Use of ~ \3 
1 dipole climmates the need for an : 
~ ‘ 
seary an antenna whirl | iv” 
off the back 
Chonnels 14-42 ly 
om Tubing Willard Radelif 
|| William i 
City Zonn State Zingo | Devt. K 
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tre grid W her the Ose grid 
t,” says my correspondent. Thi SAVE 
‘ m correspondent is 
‘ } SLaCTROMES ACCESSORIES AND EQUIPMENT FOR ALL LOCATIONS 
isualiy arte vibrations from 
he speaker at high volume levels , MOTORLESS ROCKET 5 ELEMENT YAGI 
It sounds logica And coming fron a WV EXCELLENT PICTURES 1% FRINGE AREAS 
it oider wiser, More exXperter ed tech ANTENNA 
! ian than myself, I'm inclined to ac 
t this explanation. Does anyone have 
1 better answer” Electronically 
J. D. AMOROSE Switched ‘ 
Beam ele 7 3.95 
‘ mbher 
© No Motors 
Perfect Pictures In Fringe Areas 
No Roof 
Vr. Amorose’s Tech-Note in the A Orientation Rocket Se 
t issue concerning a defective tube SUPER-FRINGE ANTENNA “ . 
gust issu ning a ctive > 
it wave the effect of a bad volume : a 
reminded me of a similar ex- fg, & 4 
perience. Turning the control past the 516-95 
first third of the are would cause a eA Lv” 
Flick of Switeh Clears Picture instantly 
iffed scraping sound, with a thump ' 
ind an erratic shift in volume at full mode) 400 $27.95 
otation. There was also too much hum 
The volume control was replaced, but 
‘ Mode! AM-S® Directror Deliement 
with absolutely no chanye In resu - ° a 
\ rather elaborate three-circuit com Rocket SUPER GAIN 10 ELEMENT YAGI . 
nsator of the feedback tvpe had been WIN 
mnected to the high end of the control Ay y , Look At These Amating Features 
When this was disconnected, the noise Channels 
lisappeared and the hum level went $8.50 
or Lowest PRICES ON ANTENNA ACCESSORIES . . 
\ $1.05 
After many ut cessful attempts to 
the trouble, the entire compensator 
is f 4 aced ya shield in vars 
‘ roug rougt 2 
elded wire \ nhielding va 2 
nded, of course. No certain exple 133 _ OF CLEVELAND 
é r figured t. but this 249 
Sige bot thi HOUSE OF TV VALUES 
* e original volume control was re ‘ 212 Delco Building, Cleveland 3, Ohio 


NEW! MOSLEY WALL-THRU 


” . For TV, FM and Amateur Transmission Line 


I read with a great deal of interest 
Ambrose veator , en Fits Any Wall Up To 13” Thick! 
ee ng Trouble nthe Au @ Completely Weather-Proof! 
t e. It appears to me at he had 
\ | | va iking the grid @ For Standard Flat 300 Okm Line or RG-59/U Co-ax 
itive. The gas current flowir in Cable! 
1 cir t sh the i 
@ MOSLEY Lead-In Socket Can Be Mounted Direct To 
ed the volume erratically trom high 
Inside Plate! 
Cat. No. 625 
GEORGE P. OBERTO List Price $1.95 @ Precision Molded Polystyrene End Plates! 
Riel 
Cat. No S-PK WALL @ Easily, Quickly Installed! 


THRU mpiete with MOS 
LEY Universa lead-in 


ket ond P MOSLEY ELECTRONICS 


2125 Lockland Rood Overland, Missouri 


‘SERVICING BY 


SIGNAL SUBSTITUTION’ 
A BEST SELLER FOR OVER 12 YEARS! 


OVER 50,000 
TECHNICIANS 


\ 
\\ 


(NEW, UP-TO-DATE, 12th EDITION) 


\ \ ~The Modern, Simplified, Dynamic Approach to 
' \ Receiver Adjustment & Alignment Problems. 


Nothing complicated to learn 
% No extra equipment to purchase 
; Universal ...non-obsolescent 
ONLY 40: Employs only Basic Test Instruments 
103 pages. Invaivable in- Ask for SSS." at your local Radio Ports Jobber or 


formation thet will help 
you re double the valve of 
your basic test equipment 


remit 40¢ in smoil stamps or coin directly to factory 
Distributors—say about 


that booster I called in for yesterday.— 


DECEMBER, 1952 


PRECISION APPARATUS COMPANY, INC. 


92-21 HORACE HARDING BiVD. ELMHURST 4. 


| 
| 


QUIET... 


QUIET CONTROLS 
and CONTACTS 


ONE DROP 

Cleans oll 
controls and contacts 

@ Eliminates noise 

Retords corrosion 

Hormiess to insulation and 
soldered joints 

Sediment -free 

Ne sediment on contacts 


Buy o bottle today at your 
Grayburne parte-distributor 


ONE DROP KEEPS 


GRAYBURNE 


iT ON THE 


103 Lafayette Street, New York 13, N.Y, 


GET INTO ONE OF THESE 


GREATER OPPORTUNITY FIELDS 


Radio- 
Television 


TRAIN 1M THE GREAT SHOPS OF 


OLDEST BEST EQUIPPED 


E OF ITS KIND IN US 4 


4 
i 


Approved Veterans finance an—er 


§ 


fale 


W Cooke A TECHNICAL TRADE 


asa 
1699 
500 Paulina Chicago 

TELEVISION 
RADIO @ REFRIGERATION @ ELECTRONICS 
8B. W. COOKE, Pres. 

hool 


COYNE Se 
500 S. Paulina St. Chicago 12. IM. Dept. 


KA N CTR 


- 


STATE 


ADDRI 
‘ 


Electronic Literature 


Any of all of these catalogs bulletins 
f periodicals are 
Quest direct to 
addresses are 
Use 
postcards To 
the 


available to you on re 
the manufacturers 
sted at the end 
etterhead—do 
facilitate 
ssue and 


which the 


whose 
of each 
item your not use 
identification 
page of Rapio 

tem appears 
d after six months 


mention 
Evcecraonw 
All literature offers vo 


on 


VIBRATOR DATA 


A guide giv the type number of 


James Vibrapowr Vibrator designed 
for direct replacement in ap roximately 
70 different models of mobile communi 
cations receivers and insmitters made 
by 13 f the leading communications 
equipment manufacturer Also avail 
able is a 4-pape illetin, Using Your 
It eta nad tir the scope 

ng up the brator f testir and 
! inaiyvzir fetermine 
the nell noft it 

1 harge Th 
Jan \ ‘ 6N. Rockwe 
St., Chicag: 


NEW CAPACITOR CATALOG 


Catalog No. 1117 is a 7-paye bulletin 
deseribing the Stabels D) capacitors 
made by Industrial Condenser Corp 
The new capacitor type haracter 
ized by extremely high uf ation re 
Sistance ind Q very dlelectriu 
absory ur er factor 
and low temperature coefficient. The 
long time-constant (200) da for a 
lo-uf capacitor) miake these init 
highly applicable for use in computing 
and timing. device t nformation 
must be stored for nded perioc 

tained with t charge Industria 
( r ¢ \ 


fve., Chicago 18, 1 


HIGH- ae BROCHURE 


page book! Witt ections on 
selecting idspeake how to ister 
to a loudspeaker demonstration, select 
Ing enclosure and milar valuable 
information for the ivman has been 
released by Je en Mfg. Co. The cata 

w pages consolidate Jensen's high 
fidelity speakers stem com 
ponents and cabinet New items of 
interest include a triplex S-way com 
plete reproducer ou a  back-loading 
folded-horn cabinet, 5-way system com 
ponents, and a 12-inch compression 
driver coaxial 

Re quest brochure 1020 trom the Jer 
sen Manutacturing Co., 6001 S. La 
mie, Chicago, 1 


DATA BOOK AND CATALOG 


1952 edition of the 
and Catalog is now 


The n w 42 page 
Wheeleo Data Book 
avail. ble. It ¢ ntains prices, application 
recommend and pertinent infor- 
instrument 


tions 
mation concerning 
units 
Special 
and 


and associated accessories. 
resistance bulbs 


(heat) detectors, 


items are 


wells, radiation 


sensing | 


for dependable sound, 
INDUSTRY relies on 


nd every A 


SERVICE: 


he world 
eve Morne 
® od 
equipme 
he 
fota end 
ability 
ain v PLUS 
DEPENDABLE DELIVERY: 
Yes, ATLAS give ernment 
highest ¢ A we too fee 
the pinch of ges. But 
becouse 
we beheve in equitat depend 
able dtr bur ATLAS users 


PROFITS: 


mplete ellence of 


a? your al Jobbe sy See why 
ATLAS is the preferred line ¢ tmost 
dability NOW for FREE 


VELVET 


ACTION Me Stonds 


443.39th Street, Brooklyn 


Canede Atios Rodeo Torente, Oat. 


ENDORSED BY THOUSANDS! te 


INSTRUCTOGRAPH COMPANY 
4701 Sheridan Rd. Depot RC. Chicago 4 m 
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126 
USE 
| 
Covn ATLAS 
SOUND CORP. 
EASY TO LEARN CODE 


LEARN CODE 


ams 
txanis the 

THE ADVANCES RPM 


3 “AMECO” COURSES AVAILABLE: 
NOVICE CODE COURSE Yo get and keep 
phabe W 1 


wa t a8 
2—SENIOR CODE COURSE get 


at ‘ ings (alphabe hrough 


}—COMPLETE RADIO THEORY COURSE. A 


for Free Intormat 


AMERICAN 


Dayton esis” 


UHF 
BOOSTER—CONVERTER 


The SEC Booster 
Converter is a 
combination VHF 
booster and a 
UHF 
one compact unit 


The unit 


converter in 


enables 
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now being manu 
factured to receive UHF signals and also 


have the booster necessary for VHF in fringe 
areas. It employs its own power supply, a 
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LMO RADIO CO. 
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WESTON SANGAMO 


ALL NEW. ALL D.C. 2” SQUARE 
5 Ma 
50 M 
100 Ma bond 
200 Ma 
0-300 Ma oF 
0-2 Mo $3.95 0-500Ma $900 


Mfg‘rs Inquiries: Lots Over 100 


Cosh with order Prices subject to change without 
notice California orders please include Soles 
Tax Approximate postage 25¢—Excess will be re 


funded. What Hove You in Surplus ? Submit 
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CAPACITOR CATALOGS 


Pyramid Electric Co., manufacturer 
of ¢: ors, announces the publica 
tion of four new catalogs. Specifica 
ions, construction and engineering 
data, sizes, and prices are featured 

Catalog PG-1 lists, miniature Glas 
seal capacitor types PGH, PGM, and 
PGX. These tubular paper units func 
tion at temperatures ranging trom 
te 125° ( 

Cat alog IMP-1 ¢ lescribes molded-plas- 
tic tubular capacitors, imperviou to 
moisture and withstanding a temper 
ature f 100° ¢ 

Catalog MP-2 gives detailed infor- 
mation on ultra-compact metaliized-pa 
per type Minimum size and weight 
and self-healing qualities are char 
acteristic of these units. 

Catalog J-7 is a 32-page compilation 
of , electrolytic, oil-paper, and 
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type of capacitor is illustrated by pho 
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drawings 


marlund 
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USE 


Quiets 
and Preserves 


Radio and Television 
Controls and Contacts 


ONE DROP 


Cleans and preserves all 
controls and contacts 

Eliminates noise 

Retards corrosion 

@ Harmiess to insulation and 
soldered ;vints 

Sediment -tree—WNo 
sediment on contacts 

Does not contcin any 

artificial coloring 


103 Lafayette Street, New York 13, NY. 
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UHF ANTENNA 
GUIDE 
Tells how, what, 
and where for 
@very oreo. 
Mail coupon 
for your copy 
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RADIO ASTRONOMY, 
Lovell and J. A. Clegg. 
John Wiley & Sons, 
Ave., New York, N. Y.5', 
228 pages. Price $4.00 
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Published by 
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durable Easily 
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for hard usage 
TELER Headsets give 
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without the punish 
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ond pressure Tw 


“EARSET 


Telex produces 
headsets to 
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specifications 


Standard of 
the World for 


Quality 
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ELECTRO. aCcouSsTIC 
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25 West Broadway, New York 7, N. ¥ 
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WESTERN TELEVISION INSTITUTE 
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v ELECTRONICS and RADIO 
FOR THE FIRST TIME! 
} ven ‘ e read about the Dor mile J 
2) HENRY, DETROIT 
RADIO and TELEVISION ELECTRONICS 


in all Technical Phases 


Aes : New Classes (Day & Evening) 
oy fees Start ist of Dee Mar June, Sept 
W e y f fu f nation FREE PLACEMENT SERV 
for GRADUATE 
For Fr Catalog wrue Dept. RC 52 
THE DON MARTIN SCHOOL OF RADIO Oe 7 


RCA INSTITUTES, INC 
A Service of Radio Corporation of America 
350 West 4th S?., New York 14. N 


AND TELEVISION ARTS AND SCIENCES 
Correspondence Section 
1655 No. Cherokee, Hollywood 28. Calif. WU. 2.3281 
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4 Amps 375 875 
S Amos 495 79% 12.95 27.00 
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OF THE BEST-PERFORMING 
LOW-PRICED, ALL CHANNEL 
ANTENNA ON THE MARKET! 


THE FRINGE AREA 


t- 
~ 


You can enjoy perfect long-range 
television reception for 10 days with 
a Fringe Area Butterfly and it 
won't cost you a cent for its use. 


To acquaint you with this outstand 
ing new all-channel antenna, Tel-a 
Ray will send you a Fringe Area 
Butterfly you can use for 10 days 

If you want to keep the Butterfly 
after 10 days, you may do so at a 
price of only $29.95 (list price) for 
the four-bay array shown above. If 
not, send it right back. 

Your only cost for using this match 
less, long-range, all-channe! antenna 
for 10 days is the shipping charge. 

Give your family or customer TV 
reception at its best. Try a Butterfly! 
It's a Tel-a-Ray exclusive. 


TEL-A-RAY 


ENTERPRISES, INC. 
HENDERSON, KY. 
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MOST-OFTEN-NEEDED 1952 RADIO 
DIAGRAMS AND SERVICING IN- 
FORMATION (Volume 12), compiled 
by M. N. Beitman. Published by Su- 
preme Publications, 3727 W. 13th St. 
Chicago, TIL x inches, 168 
pages. Price $2.50. 
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his little indoor antenna 
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SUPERMARKET 
OF ELECTRONICS $40 
‘ 
| *From This Special List We Ship $10.00 and 
Up Tube Orders At Our Expense (Post- | 
$1.25 for paid) Within Continental Limits of USA 
tor $1 90 90 Day Guarentce Tubes i 
6° 
) ) su soe 
4 72 445 
63 $1 
tor $20.00 149 ie 200mo0 
20" 229 
at 2 
SOUND POWERED PHONES 
6 1s 
169 400 
iio | image 712 
i 235 al 
in2te 
Pea 
IN26 a? $4.98. 2° 
102? 
° bd 
IN 42 247 
inte 
IN gS 145 
ia 
ines rey 
149 
or PwR uPPLY 
1 as ee 
i 
i 
Test Leads 
Soc. 2 for 
THAT'S THAT'S Money Back Guarantee (Cost of 
A Mdse. Only) $5 Min. Order F.0.8 
BUY BUY N.Y.C. Add Shpg. Chorges & 25° 
Dep. Tubes Gtd. vio R-Exp. only 
DEPT. 12RE 111 LIBERTY STREET NEW YORK 6, N.Y., U.S.A. | Prices subject to Change Without 
Notice. Phone Rector 2-6245 


RADIO-ELECTRONICS 


Pus 


This great new 


FACTORY... these NEWEST 


£ICO cee 


with all our power, product-wise and 
service-wise, to continue to merit your 


LABORATORY PRECISION AT LOWEST COST 


20,000 Ohms. Volt Multimeter KIT $24 95 


© 31 full scale ranges 
e DC AC Output Volts 


e DC Current 
Ohms 

¢ 5 OB Ranges 
Large 4 


Higi 


EICD New Model 555 20.000 Ohms 


Volt Multimeter KIT $2995 
$3495 A 


ONLY GIVES YOU ALL 
NOMICAL FEATURES 
New Model 536 0 URE 


wEICO" 1000 Ohms, Volt Multimeter FICO New Model $66 1000 Ohms/Volt Multimeter KIT 


ed$i490 KIT $12.90 $14.90. Wired $18.95 Ranges: some as Model 536 (leH. ¢ 


es large 41° 400 va meter movement 
31 full scale ranges! 


DC/AC Volts: Zero to 1, 5,10, 50. 100. 500. $000 FICO: New Model 556 1000 Ohms _ Multi meter KIT 
DC AC Current wa. 10 ma A Ame $16 se Wired $2350 Ranges P 
Ohms 05 OK, 1 meg tput voltoges Large 4'2"° 400 va meter mov 


pre 


6 DB Ranges 


FICO New Model 526 1000 Ohms Volt Multi 
meter KIT apehsy Wire 690 A bove, with 
ELECTRONIC INSTRUMENT CO., Inc. 84 Withers Street, Brooklyn 11, New York 


DEDICATED TO YOU! 
1 AAA 
YOU made then possipie witn your 
CONFIDENCE in EICO. We pledge to —. ; 
| 


for RCA 


Mix BLUE AND YELLOW paint and you 


get green. But mix blue” and “ye “ 
phosphors and you get u /rte or what 
appears white to the eve. So it 1s that the 
fluorescent «reen of a prture tur 
sists of about two billion unyv b a 
yellow luminescent crystals. By the 
prinaple ot color addition, re 
light from the individual crystals st 


lates the eve to give the mwnpre 
white light 

The problem is you can get white that 
is vellowish. or white that 1s 
depending on the blend of the “blue” a 
sellow phosphers Getting a wt 


that s just right tor pwcture-tube scree 


TMK. 


picture-tube screens 


Electrical “pictograph shows 


the white is right! 


no easy trick. It for extremely pre- RC A's constant vigilance at all stages 
cise ’ f the phosphor of manufacture ts ur assurance that 
RCA dox tc with a spectroradiometer only top-quality RCA Kinexopes leave 
the factory. In this way, RCA closels 
guards its own reputauon ... your 
a” phosphors. Based on this in- es 
format hatches of “blue” and “vellor 
pt phors are selected and blended to 
g the sare shade of white. Each Wath RCA Receiving Tubes, o— 
is test at  rur f puture os well os RCA Kinmescopes, 
cubes. 2 these tubes are also measured TOP-QUALITY CONTROL j 
thes extrac meter. Only when a mokes the difference - 
t approved for production use 
Result on priure inve meter & 
‘ r shoe 
i 


RADIO CORPORATION of AMERICA 


ELECTRONM TUBES HARRISON, 


| 

| 
How we white \aamhat’s just right | 


